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You XL., No. 1. 


Proceedings of the Royal Society of 
Qyeensland. 


Presidential Address. 

Bt Pbotksob E J Goddabd, B A ^ D Bo 
( i>eIttierKl before the Royal Sortety of 19lh March, 1928 ) 

It u my pleasing duty, as Presidont of the Royal Society of 
Oneensland, to record a year of sound soientifio activities on the part 
erf the Society The general nature of those activities is set out in the 
Annual Repent of the Council which has been read to 3 rou this evening 

Before r^emng to general matters which have the mtereet of the 
Society, I wiah, on behalf of the Royal Society of Queensland, to express 
appremataon of the association with the Society of such mon as the late 
Br^essor Liversidge and the late Professor Rennie, both of whom were 
oorreeponding members of the Society , and of the services rendered 
during a long ponod of years by the late Dr W F Taylor, who acted 
as a Trustee of the Society We regret very much the deaths of these 
gentlemen, and in realising the value of the help which they gave through 
their association to the Society at a period when science and Boiontific 
effOTt, such as manifested by the Royal Society, was of lees value m 
the eyes of the oommuiuty than it is at the present time, we offer to 
their natives and fnenda our smoorest sympathy 

Thm are several matters which, as retiring President, I coneider 
should be mentioned on such an occasion as this m the mtorests of the 
Society Ihe Royal Society of Queensland is dependent for its 
exfartenoe on a membership roll which is far too limited m numbers, 
sod on flnA.nni*l ■opport the Govemment of Queensland, i»luch 
Mwrtanoe Tre gratefully acknowledge As Preaident of tho Society, 1 do 
feel that there are many members of the oommumty whose {wofessional 
interests and general outlook on hfo are soientifio or mohne m that 
dmeotKm, and who ought be expected to throw in their lot with the 
Society It is frequently stated that the subjects which constitute the 
ban of diseuMona at our ordinary meetuigs, and which form the substance 
of onr Annnal Pkooeedings, are and specialised to an extent that 

deSes mteeeat to many of the class to whom 1 have alluded. I would 
Um tony, aijfreaident of thefiooiety, that tiua is no fault of the Society 
Mlf. . Any r e stri ction on the nature of subjects oommg belors the 
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Bojal Society anses from tbe reetnoted Inteoreets of the memben 
oonstitutiDg the Society The Council would welcome a greater variety 
of soientifio oontnbutionB, and would be pleased to wdoome to the mem- 
bership of the Society all those who take a real interest m matters soientifio* 

There is one other matter m connection with the activitiee of the 
Society that oolls for speoiflo mention^ and that is that the Royal Society 
not only places no limit on the nature of the scientiho oontnbutionB 
placed before it, but is anxious to fc«ter all forma of economic or applied 
research 

The Council notes with satisfaction the increased and mtensified 
mtcrest being manifested by Common\«ealth and State Governments m 
matters soientifio, and while this interest is largely m the direction of 
soientifio research in relation to industry and production, yet it indicates 
practical sympathy with scientific effort It is noted with pleasure that 
the Council for Soientifio and Industrial Research is appomtmg a staff 
of first-class sciontifio men to deal with problems of importance to 
industry and production in all its branches, and in so doing is setting 
an example by offering emoluments sufficient not only to attract first- 
olass men but to encourage younger men to approoiate that there arc 
better opportumties ahead than has been the cose in the past The 
Gounod notes li^ith pleasure the appomtmont of a Board of Agnoulture 
by the Gkivemment of Queensland, and representative of the various 
bodies conoernod in agricultiu'al research withm the State, with a view 
to 00 ordinating the activities of these various State bodies tfiter se as 
well as with the activities of the Council for Scientific and Industrial 
Research and the Development and Migration Committee The Royal 
Society of Queensland, us the oldest Bcioiiiihc body m tins State, can 
view with satisfaction these happonmgs and dexelopments, for the Royal 
Society of Quionsland has, from its beguuiing, enoouroged mterest m 
BOiontific research for the sake of science, realising long before any 
appreciation of science was engendered in the minds of the community, 
that scientific rcBonrch lay at the basis of human development 

The Society welcomes the activated mterosts of Governments m 
scientific roaearcb, and while rccogmsmg that there is still a long way 
to go before industry m general appreciates to the full the dependence 
of its future efficient development on science, yet faces the future in 
this respect with optimism It is hoped that in this march towards 
advancement younger members of the present and future generations 
possosamg a love or aptitude far science will bo attracted to the fields 
of soientifio research This is one of the great needs m Australia at the 
present day 

e e e • • 

Yntus Disbasss ahd thbib Bbabino on thb Cbll Thxoby and 

OTHKB BiOLOOIOAL CoNCBFTS 

1 have chosen as the title of my Presideiitial Address this eveomg 
tiiat of “Virus Diseases and iheir bearing on the Cell Theory and other 
hiolc^gioal concepts" I do not propose to attempt anything of a 
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monogFaphio nature on virus dise ase s *o uoh would be premature— but 
to indicate to you the importance of these diseases and their relation 
to humanity from an eoonomio and soientiho standpomt Any 
tnvestigator oonoemed with researohes into virus diseases is constantly 
being drawn m mind towards many somewhat abstruse and very imper- 
fectly understood fundamental biological problems Although I do not 
claim any specific originality in respect of the geneial subject matter 
of this address, jet I would say that asso<*iaiion certain investigations 
mto a plant virus disease has for the past few years largely dominated 
my mental horizon m so far os biology is concerned I foel that a 
presidential Address oiTers a special opportumty — which should be 
seized — of presenting some subject i\hich has \^ider scientifio incidence, 
more constructive value, and greater general inten'st than a specialised 
scientific paper uhich might be expected tu find its place in the 
Proceedings of the Society To my mind no biologual problems have 
more fundamental scientific Hignificanco immc<iiatf ly than those of virus 
diseases, nor is there any biological problem cnnfiontmg us to clay which 
appears to ha\e greater aigmficanco in so far as humnnitv is concc-mcd 
We know comparatively bttlc about the problem of living matter , we 
have been nurtured with oertam ideas that dominate our biological 
honzon, such os the c^^ll theory, w hiob occupies m the mind of the biologist 
the position that the atom occupied in the mind of the chemist untd 
oomx>aratively recsent yoarb The atom still constitutes a necessary 
unit m our mental catalogue for descnjitivc chcnucal jairposcB, but a 
desire for a more profound understanding of the inorganic world, and 
the attamment of that philosophic perspective^ whu^h is Hynon>mou8 
with tbo term “ scientific,** compels us lo have regard foi such ideas 
as ths Identity or equation between encigy and matter and tho quantum 
theory In the same way tho cell will always leinam as a useful workmg 
umt m our mental catalogue for descriptive biological purposes, but 
the tendency to regard such a unit as the ultimate entity in considtiuig 
problems withm the realms of biology must l>e nvoidori The cell theory 
will remain, but biological ideas will progress 

Virus diseases have a variety of interest Firstly, their significance 
from an economic standpoint is being forced on us with increasuig 
stress each succeeding year, and it seems highly xirobable that gradually 
the most important of our domesticated plants will yield examples of 
these insidious maladies They have thoir uicidonoo also m the animal 
kingdom, where numerous diseases have been proved to be due to the 
presence of an ultra-virus In so far as plants are concerned, it would 
not be stigmatued as a gross exaggeration of the present position to 

S ropheey that vims diseases directly and mdirectly will ultimately 
ominato the science of plant pathology Such a statement need not 
neoeesonly be construed as suggesting that something of a oatastrophio 
character has been dehvered by Nature , it simply means that with 
increased knowledge, not only of natural hving objects themaelvee, and 
ansmg out of that, the availability of more subtly devised means and 
technique, we are enabled in our attempt to diagnose the mystenons 
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IDfl of plftiito to get down DMuref «dd neenr to the bede idee oonoer tting 
the proUeme of liniig metter. ^e ultimete goal wiU nerev be feecAed; 
we ere Bim{dy paanng mUeotona after mileetoiie, reaching nearer aad ae arcr 
to diet tmattainahle goal New problems will arise as we progtese; whaf 
(moe merited the status of a cause will be relegated to Uiat of eflfoot » 
what appesra to be a hasto idea of to-day becomes merdy a further 
aoqmsitioa of knowledge to-morrow Farther, it may well be that, 
in pUnt-TiruB dlsossna at leaat, we are viewing the resolta of a disturbanoe 
m the balanoe of Nature in a way which will be indicated later m this 
address ; or it may be tiiat we are paying the price for an intensive effort 
in the direction of plant domestication Such ideas have ariseii m the 
pest, and still oontmue to anse m the minds of mvestigators oo n fronted 
with the problem of virus diseases The whole matter of plant-viras 
diseases was considered recently at the Imperial Agrioultinal Oonferenoe, 
and it was there decided that ono of the most important avenues of 
research meriting attention throughout the British Empiro was that of 
fundamental research into virus diseases 

This may serve to indicate that I have not exaggerated the importanoe 
of my subject from an economic standpoint 

Secondly, virus diseases would, according to our present mteipreta- 
tion of their nature and cause, seem to open up a sphere of mvestigation 
of mtense aoientifio interest, inasmuch as they lead us directly in our 
present state of knowledge to an intensive attempt to unravel, the 
mechanism and physiology of the cell 

Thirdly, bound up with what I have mentioned above, is the high 
possibility that investigations into virus diseases may lend very important 
help to an understanding of the nature and cause of cancer, as well as 
unravelling the reasons which he behind the beneficial effects which are 
delved m oertam oases at the present tune by various types of 
irradiation 

Ihe idea that thoro were beings of such nunute size as to be mviaible 
under the highest powers of the nuoroscope received mention as early 
as 1674, % e , over two oentunes ago Even Pasteur, who did so much 
to throttle the idea of spontaneous generation and secured a firmer and 
firmer basis m biology for the cell theory by his baotenologioal studies, 
once stated that if the causal oiganism of rabies could not be seen under 
the mioroeoope, then it was simply because its dimensions Were too small 
ios the Bnuts of vmbility of this instroment As 1 propoae to devote 
attention this evening, m so far os vims dweaaea are conoemed, to 
examples drawn from the plant kingdom, I may be pennitted to give a 
bnef rteumd of the history of plant- virus diseases 

Hie earliest disoovery of a plant-viras disease was mads in 
Iwanowdd, who showed that a mosaio disease of tobacco was a contagious 
disease, and that the causal agent could be passed throned * oandle. 
Later experiments within the next two yean corroborated the extreese 
moMtisness of the oontegums element, and led to tbs deprri^unMit of the 
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hypathMis that the eontagioufl element was a rontagtum fiutdtm vivum 
Shim that time many other filterable Tirusen have been duoovered^ 
atthoogh it has been proved that some of theso are no longer to be regarded 
aa true vmiaes, t e , ultra viruaes, but represent minute organisms, such 
as bacteria, etc Virus diseases are no^ known to be rexiroscnted among 
the diseases affecting such a wide range of plants as tomato, turnip, 
potato, sweet pea, asters, beans, bananas, l)oct, cabbage, celery, 
cucumber, sugar-cane, hop, lottuco, melon, pea, peanut, raspberry, 
pepper, omerana, clover, cotton, com, spinach, soy bean, tobacco, 
etc The list is not to bo regarded os complete For a very long time 
many of these diseases were placed m the category of physiological 
diseases, but gradually as suspicion of the pre^noe of an ultra-virus 
was aroused a development of our knoa ledge of the symptuniB led to a 
systematising of those symptoms which now places ns in a posiflon to 
at once suspect tho virus nature of the causal agent in such diseases 
One feature common to all virus diseases is their transiniHsihiLty from 
diseased to healthy plants, flue to the presence of something whioh we 
term a virus or ultra virus, — perhaps tho latter term might bo used * 

There is one sigmficaiii feature about virus diseases, and that is 
the symptoms of the disease m a particular plant may include certain 
appearances, malformations, oto , which occur in otherwise healthy 
plimts as tho result of cn>nronmcntal inllutnce, some duo to one 
particular environmental factor, others to another and to on With 
respect to transnuBSibiliiy, virus dibeasos fall into tljicc groups, namely, 
those m which* the disease can bo transmitted by inoculation of the juice 
from a diseased plant into a hcoJthy plant, by grafting or through an 
insect vector ; those in which insects and grafting serve to transmit 
the disease , and those in which the disease is transmitte<l by budding 
or grafting, no insect vector having yet been discovued, and moculation 
expenmenta having faded 

In general, those types of virus diseaso m which tiansnnsaion can 
be effected by inoculation are termed mosaic diseases, but, not only is 
there no reason fur logarding causal agents as falling in a different 
category to that m which is included the ( ausal agent of other plant- 
virua diseases, but there are so many points of resimblance between 
the two groups that, in the present state of our knowledge, wo should not 
stress tto unportonoe of our inabihty to effect the transmission by 
arbfloial inoculation Both groups arc ^temic diseases, that is to say, 
all posts of the plant are affected, and further, there is no hope of m overy 
on the part of fdant when the disease has once apjieared In the 
eate of moeaio diseases the symptoms are fairly uniform, but m the cose 
of non-mosaio types there is a wider vanety of symptoras, although, 
as 111 the fonoier, the foliage is markedly affected and there is a conspicuous 
dirttflng of the shoots In Australia several outstanding examidea of 
yjbrti# have called for investigation, and it la pleasing to record 

that ia tome eases inveetigatioa has resulted m a determination of the 
Haters ayd foode of transmission of the disease. I relsr to tomato wilt 
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atiH bunohy-top m bazumaa The former has been proved to be a vims 
disease of the non-moeaio type which is transmitted from plant to plant 
by the insect Thnpa iabac/% , the second is also a non-mosaio virus dunase 
which IS transmitted from plant to plant by the banana aphis, Penkdonui 
ntgrmervosa 

In the investigation of the latter disease, a very thorough 
pathological examination which was continued throughout the penod of 
investigation failed to reveal any bacterial or fungal organism which 
could be regarded in any way as oontnbuting to the cause of the disease, 
although vanouB investigators previously considered the possibility 
that some fungus would bo associated with the disease The expenmente 
which proved, or wore regarded as proving, the virus nature of this 
disease, have been repeated many times smee, not only here but elsewhere, 
and it IS satisfactory to record that the theory of the virus nature has 
m every case been substantiated The association of an insect vector 
in both these coses uas rendered difiicult of detection at first m the field, 
and to some evtent this is linked up with the fact that a considerable 
period c'lapses afW the transfer of infected insects to healthy plants 
befoji the s>mpt«ni» of thc' disease appear, sixteen to tuenty days being 
requited in the case of tomato wilt, twenty si k in the latter case No 
doubt this penod is spent in the propogation of the virus within the 
plant, for it must l>e said that ono cannot get away from the ideo that 
the symptoms and development of a virus disease insistently proclaim 
that the viuis substance is capable of propagation Rather does this 
appear to bo the case than that any developmental phases are passed 
thiough within tho irwcKit, comparable to the phases of the lifo-hiatory 
specifically restricted to the pcno<l within the insert in the case of 
protoroan diseases, such as malona While suflhcient has been discovered 
in the oRS(» of bimehy-top to enable the framing of recommendations 
which arc proving off0Ctiv< in the direction of controlling and eradioating 
tho disease, thcio still remains a great deal to bo done on the sciontifio 
sido, especially in view of the fact that the banana plant offers excellent 
material for the ini estigation of a viruH trouble Besearohes are still 
being conclucted, and those embrace such studies as tho detenmumtion 
of the life history of tho aphis, the number of generations of aphides 
through which Iho virus may persist, tho determination of other possible 
host plants of the aphid the examination of such plants, other possible 
vectors of tho disease, and the possible relation of other host plants to 
the infection of the banana, determination of the possible locus or loot 
of mfootion m tho banana by aphides with special relation to tho 
menstematic tissues The last mentioned inquiry is one of extreme 
interest inasmuch as the phloem of the banana plant is affected by the 
vims in such a way as to suggest the possibilily of throwing light on 
such problems of djStorbed metabolism, growth and reproduction of 
cells, as occurs m oanoerous tissue Further, the disease, In so far as the 
tissues of the plant are concerned, is not retrospeotive, that is to say^ 
non-menstematic tissue developed before the introduction of the vmie, 
IS not visibly affected from a structural pomt of view , uid this leads 
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in the dtreotion of offenng opportunities for work on readily accessible 
material vhich may throw light on the persiatenoe of the menstematic 
or embryonio function of oanoeioua tissue 

Another very Buggestive bne of mquiry is that of a study of means 
of preventing the development of the diseaso when loci of infection are 
discovered This opens up an opportunity of testing out the effect of 
different types of irradiation in a very convenient way Irradiation m 
relation to menstematic tissues and cancer problems opens up an allunng 
field of investigation It is of mterest to record m this connection that 
the only record that we have of anything approaching the status of 
observed evidence in support of the now commonly accepted behef that 
the so called ultra- viruses are particulate, comes fiom ultra mieroscopio 
mveatigations associated with cancor investigation I hasten to add, 
however, that the evidence cannot yot be regarded as overwhelmingly 
convincing Then arises the odiisaliihty of carrying out investigations 
bearing on the latency of a virus disease for which again the banana 
plant offers excellent material Theie is more than a suspicion at the 
present day that banana plants may act as carriers of bunchy top, that 
IS to say, they romam ns nppaiently healthy plants, serving to diHtnhute 
the disease either through doscondent portions ot the plant or through 
the insect vector Then there i-!* the important point of the tranfimission 
of the disease to othir plants of othci species, which throw very 

important light, not only on tho nature of tho iirus, but more particu- 
larly on th( origin of iho vii n> or virus particle in tho fir^t j»l ict 

Tho inability to detect any visible tausal agent was ies[)onsibIe, as 
we have heard, for the idra that some now type of agint was lesjionsible 
for tho disease, and »o arose tho idea of a contagiuni virifm flux^um 
Opposed to this have l>oen dovi loped other thoonen whuh embrace 
bacterial ongm, enryrao origin, protozoan ongin, etc , of the <atiHal agent 
There arc to day at woilc in o\ cry c ivihsed ctiuntry mvestigalois conccined 
with virus diaeasos, and there is a gentral coiuensus of opinion among 
these workers as a result of inteiiaivo study of tho di vclopmLnt of the 
symptoms of various virus distascs that not only are wo eoneerned ivith 
what we term a virus, but that that virus la also particuLito This 
interpretation is oonsmtout wath the occuirence of filter ]iBSsing bacteria 
and tho reasonable suggestion that htiU smaller badennl (^) forms might 
be expected to exist — all this leading to a eonlinuity of serial forms the 
ultunate members of which would be inadmissible ns ocllidir forms 
By means of special flltors comparative measurements of the size of these 
suppoaed parttcles have been made, although it can hardly bo aoooptod 
that the precautions adopted and the results attained are by any means 
beyond reproach Further work along these lines will have, m my opinion, 
a vary unportont beanng on the scientific problems of the cell With 
the aid of the ultra-microsooxie and the assistance of bio-phyaicB 
ponibiUties are offered, oftor establishmg beyond doubt the existence 
of a partioulate virus, for determimng the relation of, say, protein molecule 
or molecular aggregate to* micella and to the ultamato partiolc which. 
~ patently joames all the attributes of living matter 
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Laaa tluui a oentory ago the enimeiatuMi of the odl theory opened up 
a new line of attaok on biological problema, and this idea began quickly 
to dominate hiologioal thought. Thus it came about that the oeU theocy 
was accepted as fundamental to biology os the atomic theory to chemistry, 
and the present status of biologioal soienoe reats on the adranoements 
made by the adoption of thu oeU theory which offered to the world the 
idea of a unit or entity which marked the starting pomt ci the animal Qt 
plant individual, and dominated the mako-up of the fully grown animal 
Erom a histonoal standpoint it is of interest to record the aotivitiee of 
a group of naturalists who, at tho period referred to, were dcvdoping 
a knowledge of the facta demonstrating the idea of organic evolution 
Their mvcatigations proceeded along independent Imes, taking no 
cognisance of tbo newly discovered basic unit This was actually the 
I>OHition when the idea of organic evolution had taken concrete shape 
m the hands of Darwin Durmg the last quarter of the nineteenth century 
the clearer conception gamed of the cell led to a great advance of our 
knowledge of this unit of the ammal and plant bodies, and such studies 
began to bnk together tho prubloms of structure, development, growth, 
heredity, and evolution The beginning of the twentieth century initiated 
a senes of illuminating advances which have served to encourage biological 
knowledge of a more exact and quantitative oeder, and are yearly bringing 
us to a more profound and fundamental outlook on the problems of living 
substance By a strange oomoidenoo tho rediscovery of Mendel’s Laws of 
Heredity was made in tho year 1900 by three independent workors, and 
the theoretical interpretation of the phenomena dovetailed m a most 
complete and satisfying way into the development of knowledge on the 
oytologioal side Smoe that year our knowledge of the cell has forged 
ahead, and all this has served to substantiate more and more strongly 
the aphorism omnt^ cellvla e cdlula Tho idea that the cell represents 
the ultimate unit of life or living material has thus become more and more 
the working idea of the biologist, — at least, in so far as tho individual 
organism is concerned Tho complexity of the cell with its organisation 
shghtly more oomprehoofiiblo to us to-day lends very little weight to 
any idea of tho possibility of cells arising dt novo or by any form of 
spontaneous generation Our knowledge of bacteria has added weight 
to this attitude and helped very materially to effect a sort of stahUised 
position in so far as the oell theory is concerned Even when 
threatens by the inability to determine under the microscope a spemfio 
organism, its ultra-miorosoopic nature and filt^able sue was accepted, 
and yet the cellular entity of tho organism maintained 

For a very long time — ^ui fact the old idea still perastiF m the mmdB 
of many — ^it was b^ieved that protoplasm possessed a definite physioal 
structure, and such stjructure was regarded as a necessary feature of 
protoplasra. enabling it to dischsErge its vital fanoti(m* The heterogeneity 
of the partaolee ooounonly found in the cytoplasm led to the elaboration 
of various theories of visible atruotuie, such as the letkular, alveolar, 
grsaular, etc , theories The poaitioii at the^prasent day is that time 
is no aooeptabb theory of visible stmoture, ai^ the appes ra n o e v of oft- 
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dftimed struatnre are rogarded either as temporary phaaee in the mdiyidual 
oell or aa artifacts The development of reticular and alveolar atruoture 
as the Msolt of experiments m the coagulation of Bolutions of albumens, 
eto , has been demonstrated The adoption of this idea is not tantamount 
to denying an organisation m protoplasm, but any fundamental struoture 
is oertmnlj of an ultra-miorosoopio order Recent work along the line 
of' miOTO-diseeotion of oeHs demonstrates very definitely the absence 
of any plan or organisation of a grosser or visible order The activities 
of protoplasm are earned through m a visibly homogeneous mass that 
subsenbea to the condition of a colloid, such a nature being demonstrated 
by its behaviour and not structure When structures do appear at tunes 
‘Within the protoplasm of the cell the decision as to whether they are 
to be regarded as hvmg or non>Iivmg structures exercises no prejudiral 
influence on the conception that protoplasm has on ultra-mioroBCopic 
fundamental moke up 

While the idea of a grossly homogeneous protop]a<>m represents a 
modem point of view, the suggestion that it possesses an ultra -microscopic 
pattern is by no means new Hosts of investigatois have suggested sueh 
a metastruoture, and have offered dofinito names and functions for the 
particles which were legarded as of the order of aggregates of molecule 
or nuoelloe, capable of growth and division I need lefer only to a few 
of these, such as the physiological units of Spenser , Darwin’s gemmules , 
de Vnes* pangens , Nageli’s micelloe , Altmann’s bio-plasts , Weisman’s 
bio-phors Such ideas of ultra microscopic umts ha\o met with much 
opposition from cytologists, who rogarded cell structuie as the last word 
in the structure of protoplasm The modem view of geneticists that 
there exist m the nucleus particles of specific make up responsible for 
definito oharactenstica of the individual organism must stand foi the 
present, in view of the success in mterproting genetic problems that 
result from the adoption of the idea What obtains in the nucleus might 
Tcasonably occur in the cytoplasm K we are piepared to retire fiom 
a prejudiced position which would regard the coll as not meiel} a colloidal 
system but as the ultimate entity m so far as hfo is conmned, and to 
examine the matter from the standpoint of evolution, the eYistenoe 
of virus particles possessing the power of grow^ and reproduction would 
appear to offer ground for adopting a broader and more constructive 
view of the cell 

If hvmg Bubstanoe was derived originally from non hvmg material, 
that u to say, thoro has been a transformation of morgamo to orgamc, 
‘then sorely there must have been stages in that evolutionajy scheme when 
something muoh more primitive and lees highly organised than the cell 
represented the hvmg matenal, emd to that someibng we must give a 
partkmlate nature While adimttedly there are shown, among hvmg 
cdhilis organisms, vaned conditions of differentiation with respect to 
eytoplasm and nucleoplasm, yet even in the simplest of these there is a 
ot sitaottoe and organisation which defies us in any attempt 
^ regard Jhhsm aa approaching in aunplloity the earliest forms of l|fe. 
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lliere arc, witiun the oytopkuam and nucleoplasm of cells, bodies which 
TnAin tftin iheir iden^ty and autonomy and possess the power of repro* 
dnoing themselves I refer to stmoturee which are actually visihle under 
the nuoroaoope, saoh as plastids , but on top of this agom, we impress 
the idea of oertam hypothetioal, ultra microsoopio partioles which likewise 
possess the power of self-propagation and independence, such as the 
genes whose existence, based on the result of accurate genetic studies, 
can bo assumed with as much assurance as that of atoms and molecules 
The term '* living *’ may have absolute or relative significanco for dffferont 
minds, but adopting the quahties by which we are acoustomed to 
distinguish living from non-hving material, we must bestow the term 
**hving'’ on such visible maaaos as plastids , and such hypothetical bodies 
of a smaller order os gonw Wo may readily attribute to such particles 
as genes, which, in the present state of our knowledge we regard as the 
agents responsible for the carrying of spocihc qualities to the mdividual, 
that IB, to the cell, an individuality of an intrinsic order — something, 
may I be permitted to say, oorrosponding to what wo have learned to 
speak of within recent years as the psychical element of psychism 

It 18 no doubt desirable in a scicntiho pajier to restnet oneself to 
tho detailing of facts, reasorungs, and observations, and to refrain fiom 
any ultra imaginative effort to construe the meamng of such except 
along such lines os might bo regarded, from the scientists standpoint, 
as fully jiistifitsd by the facts In a Presidential Adilress, however, one 
may, perhaps claim a little license and depart so far from the purely 
Bcientiiio arena as to venture on to ground which is tho picrogative of 
the motaphyBioist Chemistry and Physics have been fundamental to a 
comparative understanding of biological problems, but it may be said 
with oa much truth that biology has much to offer thoee sciences for an 
understanding of Nature Thi ultra mateiialistie attitude which vvould, 
in uncontrolled language, express itself by alJoguig that the problem of 
life is mterpretuble in terms of tho Ians of chemistry and physics, fails 
to recognise that tho dominion of physics, for example, has been so 
widened os to now vaguely include the very problems which he 
intrinsically at the basis of life, and tliat a wider mtorprctation of 
biological seionoe may render dearer to the physicist many of thete 
fundamental problems The developing knowledge of to day suggests that 
biological Boienee requires, for tho elucidation of its problems, more than 
the apphea^n of known physical and chemical laws The hving coU is a 
psychic unit Whether that psychism is restiioted to tho organic world 
wo do not know — so far, ne^ees to say, it has not called for specific 
consideration by the chemist or physicist No doubt when we know more 
of the ether and of the fundamental relation of spaoo, tune, and thought, 
an appreciation of psychism will be dommont m ibe nund of the future 
bio-physioist and bto-ohemist* Is the ether paitioulate ^ Is there a 
unit of psychism ? What is the relation of such a psyohon to the ether, 
ethenon, electron, atom, molecule, gene * Such are problems which ore 
suggested m any attempt to interpret anght the make up and geniBeu of 
the oeD 
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The development of the idea that the cell was a hiologioal tmit was 
aooompaiued by what is regarded as defimte disbebef of the possibihties 
of spontaneous generation The idea that an organised cell could arise 
in any way other than as a descendent of a pre-existing cell would to-day 
be regarded as preposterous, and rightly so, in view especially of what we 
know of tho complexity of cell architooturc All this points in the direotion 
of suggesting that the organised cell arose at some dediute period m 
the history of the earth, and that the necessary conditions then existing 
no longe{ obtain The exact nature of those conditions we do not know, 
although many theories are advanced Foremost among such theories, 
and probably meriting major support, although relogatcxl to the status 
of speculation, oro such as attempt to associate the origin of hving matter 
with the special phase of solar irradiation , accompanied by spocial 
conditions obtaining on our planet at that tune Dovrlopments in 
{diysiCB during recent years would seem to lend some a eight to this idea, 
as also do the results attained (hemic ally by the utilisation of ultra- 
violet rays m certain otherwise impossible chLroicul syntheses On the 
whole it would appear that the other sciences uphold tho biological 
argument with respect to spontaneous generation m so far as the coll is 
concerned 

I do not feel it meumbent on me to motirulously follow through the 
stages m tho evolution of the cell Such would bo an impossible task — 
a mere speculation without even any uujiportmg gcstuio of foot 

Tho gom^al theme whic h I have so for outlined to you suggests that 
tho protoplasm of the cell is jiarticulate, that these particles possess 
the attributes of life, and that such probably ropresenttd a stage of hving 
matter antecedent to tho orgoiused cell How and why that oiganmlion 
was affoctod I would not attempt to postulate, nor would one coio to 
pronounce defimtely that the particles which ore postulated as the 
component units of protoplasm cannot anse de 7\ovo at tho pn sent time, 
although the ooccptauce of such a possibility would be very difiicult 
I may, however, refer to the fact that m the in\ estigation of vuus diseases 
the possihihty of a development of the disease rfe novo is rightly kept in 
view So far thesre has boon no record of any observations carrying the 
weight of evidence behmd them in support of such nn idea, which quite 
possibly might bo used as an argument, but certainly not convmcing, m 
favour of tho particulate nature of the virus 

Such ultra-mioroscopio particles entering into tho make up of proto- 
plasm might be regarded as endowed with spocihc qualities — post bly 
endowed with psychism — and the oharactenstio quohties of the cell 
would be determined by tho inter-reaotion of the vonous particles m 
much the same way as it is considered by geneticists that the genes in 
the chromatm of tho nucleus exert their influence What the nature of 
these bodies from a physical or ohemioal standpomt would be we do not 
know, but our ignorance m that roepeot could be attributed to the same 
cause as our ignorance of many Hungs, phymoal and ohemioal, of a 
fondamenta) order 
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The latter pari cl ihk addnM may «ppMt to be for ninovid from 
■abject of Tirui dweaseB, bat I have attempted to Indloate that tbe etody 
of vmia dinaseB has a truly aoientifio interert far beyond that of a mere 
economic order Some obeervationi made by an American voritev lem 
then thjree years ago bring oat the connection between the earlier and later 
parts of this address in a very suggestave way !nus worker blauned to 
have produced a mosaic disease in tobacco by inoculation of the toboooo 
plant with extracts from what appeared to be normal and healthy potato 
plants If such observations arc proved to bo ooneot, and if the pf^ulate 
nature of the virus wore substantiated, then it might be suggested with 
much reason that the ongm of virus diseases might he in the toansporta* 
toon of minute living particles from one species of a jdant to another 
In the oxpenmont mentioned, the two speoios aro comparatively closely 
aUied, and, adoptmg the idea of genetic relationship, we might regard 
the particle from the potato substance as being sufficiently rio^y ahied 
to the particles entering into the make up of the coUs of the tobacco 
plant us to ensure their fittmg in with the scheme of orgomsataons which 
, constitute tobacco cell hfo, but at the same time sufficiently foreign 
or notouB as to engender a pathological condition The expenmenta 
just outhned have not been substantiated, but at least they suggest a 
sane possibility for the origin of virus diseases, and furthefmore, mdioate 
that possibly insects which, as we have seen, play an important put m 
transmitting various vurus diseases, may have bwn responsible for the 
origin of these diseases We have a paraUel m the case of many protozoan 
puasites where we hnd forms restnoted to the alimentary canal of inseots, 
and other closely allied forms which spend part of their tame in the 
alimentary canal of insects, and other phases of their existence as parasites 
in the blood system of other ammalB, tho insect servmg aa the vector 
Apbidea in partioular play a very important part as vectors of vinw 
diaeasea, and, it is noteworthy, the menstomatio tissnes at the growing 
point ore particularly attractive to aphides Further, aphides in general 
have a compheatod life history, and during that life>hjstory they beoome 
variously adapted m many cases to different hoat plants. All this is 
very suggoBtivo 

Tho field of virus disease is thus a very attractive one, and moat 
ultimately enlist the interest of the future bio-ohenust, |Mid notably of 
the future bio physicist The study of these diseases oombinea in an 
excellent way attractions for the pure biologist and the eoOnomio bufiogist 
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Investigation into Sewage Disposal in the 
Brisbane Estuary. 

By J y Duhio, M B , Diroctor^ Bngbanc and District Laboratory 

of Pathology 

(Three Text-figures ) 

{Read before the Royal Ftocuiy of Quret^sland, 30ih Apnl, 1928 ) 

At the request of the «)ld Metropolitan Water Supply and Sewerage 
Board, 1 made an investigation into the Board's method of disposal of 
sewage into the estuary of the Brisbane River It had bei n suggested 
that this method was or was likely to be a nuisance and/or a danger 
to the public health 

In this work I collaborated with Mr Thom, Sewerage Engineer 
to the Board (who has supplied me with all the engineering data) and 
with Mr Chamberlain, the Board's chemist, who not only assisted in 
the actual work in the field but also supplied check lesulta of the 
ohemioal tests used m exa aiming water samples taken 

The results given are those of bacteriological and chemical 
exanfmotions of samples of w^ater taken m eonditionb sit out in the 
tables 

In an investigation of this kind, th^ only result possible is to show 
whether a sewage disposal system of a gi\en kind m or is not suitable 
for a given place The conditions in which this system fumtious are 
so numerous and vary so much mdmdually from hour to hour that, 
in the present state of knowledge, I should hesitate to advise seuerage 
engineers to draw any but tentative conclusions fiom my hndiugs 
It IS almost certain that in no other city m the world do louditions 
exist exactly analogous to those of tho Brisbane system All thst it is 
desired to establish in this paper is — 

1 Whether the Brisbane metho<l of sewage dii^osal is suitable 

for Brisbane m the sense that it can most ocoDomieally 
dispose of sewage without subjecting the population to the 
nsk of a^thetic annoyance and/or danger, and 

2 That my methoda ar« sound and univemally applicable 

The conditiooa m which aewage diapoaal is condnetod into the 
Brisbane estuary are as follow — 

1 Volome of sewage discharged 
2> Volome of diincnt available 
8 Rate of flow of diluent 
4. State of the tide 
5 Direction of the wind 

6. Oxygen eontent of the diluent, depending on (it ) salinity of 
the diloent, (b) temperature of the dilnent, (i '' barometric 
pregapre, (d) depth of diluent 
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The value of any method of sewage duqposal depends on rapid 
oxidation of organic material and this m tom is a function of (a) the 
dilution available, (b) the oxygen content of the diluent 

All the above factors are taken mto account m this investigation, 
although \ery early m its course it became evident that thoy could 
be disregarded as ngidly senous components of the problem under 
investigation As will later be shown, for instance, wide variation m 
these 1 actors would have had little influence on the safety of the 
partuular system investigated 

I set out my flndmgs under four heads — 

(A) Engineering data 

(B) Facts dwluccd Irom these data and from their operation 

(C) Pacts obtained by experiment 

(D) Coiupaiison with common standards 

(A) The mam sewci from Noith Quay to Luggage Point is eleven 
miUs long The main sewer (diagram exhibited) vanes in diameter 
from 2 it b in at North Quay to 5 ft at Luggage Point, and can oarzy 
29,000,000 gallons of sew,ige jiei day At T*inkenba the wwage is raised 
50 ft , and at Lavage Point 30 ft , €md at both these pointa is 
incidentally ffiratisl The volume of sewage dischargetl at Luggage 
Point outfall 18 now -1 x 10“ gallons per day This is equivalent to a 
depth of b<‘twe<n 1 ft and 1 it 6 in m the 5-ft sewer The total 
volume of water passing Luggage Point m the Biisbaue estuary is 
equal to about 200 \ 10*’ gallons at any given moment at mean spiing 
range 

The t), saturation of sea water coiitnmiug 15 x 10* chlorides varies 
with the tcmpi'ratui e as tollows — ^At 15® (’ 8 63 parts per 10* to 

7 15 parts per 10" at 25® C , sea watei rontamuig 20 x 10" parts chloride 
IB saturated when it liolds 814 paits of O, pei 10® at 15® C to 6 74 
at 25® C [1] 

In my earlier table's I have shown the O, as paits per 10* In the 
later tables Oj is shown only as percentogi* saturation, the amount per 
unit volume being easily available by calculation from the tables 
referred to in [1] 

(B) From these data I have made the foUowing general 
uirservalions The sewage trom the city and suburbs of Brisbane is 
brought to Luggage Pomt through some miles of piping On the way 
it lb exposi d in a relatively wide stream to the action of the atmosphi re 
It is pumped into bcdimcntation tanks provided with baffles to retain 
sludge Here it remains many days 

InhpectiuB of these tanks hhows that only relatively less destructible 
matter, such as orange peel, insects, matches, flsh>bones, &o, n not 
destroyed The human waste is almost completely redutred to sludge 
by the time it leaves these tanks From there it flows at a fast rate 
into the outfall sewer, and obsorvatum will show that m fslimg the 

8 ft or so against the sewer wall, efficient oxidatioii takes place so 
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that by the tune the sewage rcaohes the oatColl the solid material is 
reduced to a sludge so finely divided that it takes some hours to settle 
even in so small a quantity as l^OOO co of flmd (Jhts /or^ was 
damonstraied before the lioueiy*) The risk of creating a nuisance is 
so small that it can be disregarded 

Colonel Longloy raised certain ob]ections to the Luggage Point 
site and works to deal with all the sewage on economic grounds alone 
He advocated preliminaiy treatment of sewage in vaiious suburban 
areas before final discharge at a point higher up the river than Luggage 
Point The distance of travel must, howevei, be a mattei of opinion 
The cstablishiiiont of snbsidiaiy tieatment works in settled areas 
lAould imolve bitter opposition and very great expense as compared 
with Luggage Point ubuh has, to in^ mmd, cirlain outstanding 
advantages (1) The relatively lougei pipe line lesults, as I have 
shown, in oxidation ^vhieh is so considerable as to be almost coinploto, 
(2) the Luggage Point area is not likely to be s(*ttletl for a long time, 
if at nil, (H) discharge into the istuaiy provides an ideal, befaubc 
cheap and safe, method as against costly and possibly offensive subuiban 
systems 

((’) T made semn esaininations of Luggage Point efliueiit as it 
reac hed tlic estuarj” 

I 16-11-27 

Wind VE moderate 
Tide - 

Flood at beginning ol experiment 
Slack at end of expeiinient 
Temperature of water 2b® C 
S(‘wngo flowing for three hours 

The effluent formed a sharply maikcd zone about 30 jds wade 
unmcxliately opposite ihe oiitfnll The bhurpness of the line is iiidicatcxl 
in the plate counts shown in Table I 


TABLK I 


Origin of Rftmpla 

^ FUts Count 

1 per c c 

Of In 
Bolutkm 

PsrU per 10* 

( blorhw 

OODtCDt 

Partii por 10* 

Of Sattuft 
tkm % 

1 Centre of ** none*’ m 

1 

Uncount 

33 

16x 10* 

00 

2 Edge of /one 

ablo 

Uncount 

3 1 

20 X 10* 

3J 

B \ 

3 100 yds east 

ablo 

2 

4 02 

20 X 10* 

62 

4 00 yds eouth 

1,600 

0 10 

20 X 10* 

70 

5 100 yds south 

4,200 

026 

20x 10* 

80 

a 200 y^ south |4 

640 

6 30 

20x 10* 

80 

7 400 yds south 

344 

4 00 

20x 10* 

76 

S 000 yds south ^ 

60 

64 

20 X 10* 

00 

• 10 yda Inside sone (north) 

Unoount* 

4 70 

SOx 10* 

78 

10 SO yda north of 'sone 

11 100 yds north of acme 

o 

able 

40 

10 

0 23 

20x 10* 
Mz 10* 

80 


II 


The area etamined iMa ahaped aa tbowu in Ifiap 2 (Twt-llititiw t). 

Samplea taken are diown thus in map '^1, 2, de ' 

The plate eonnt of Sample 3 ahowa the andden dro|^ in poUntioll. 
juat ontaide the “aone,” and ahowa how reatneted la the polluted area 
Aa the etBuent u duq>ened by the tide the pollution u rednoed to 
vaniahing point 

0| Saturation (on which diamfeetion depends) — ^The high aataratum 
in Sample 1 la quite evidently due to the rdativdy low Cl oontent 
due to admixture with freah water The whole table ahowa how much 
more pollution the water would stand before oxygenation would eeaae 

II 21-11-27 

Wind E , moderate 

Tide — Slack, at end of ebb 

Temperature of water, 27“ C 

Sewage bad been discharging many hours 

It was intended to investigate the northern end of the aone, but so 
many banks were uneovered that the launch could not cope with the 
projected investigation However, the reaiilta obtained are as fidlows — 


TABLE n 


OilgtB of 8«mplfl 

Fists Comt 

cnOoBtaat 

FMtepwia* 

OlCoatsnt 

Psitspst 10* 


1 CenUo of seme 

Unoount 

able 

60 

16x10* 

87 

8 50 yds east 

Very low 

66 

20x 10* 

100 

S 100 yds south 

17,000 

55 

20x 10* 

83 

4 200 yds south 

9,600 

12,000 

5 45 

20x 10* 

88 

5 400 yds south 

305 

20x lO* 

33 

0 500 yds south 


53 

20x 10* 

81 

7 Lighthouse 


60 

20x10* 

92 

8 L^ton 

0 Pmhsoba Wharf 

10 

300 

6 15 

20x 10* 

97 


Sco Map 3 (Text-figure 2) 

All these samples were taken within 30 yds of the shore ^of the 
sewage rcberve, and still show rapidly diminishing pollution owing to 
dispiTBion and oxidation It will be noted that the pollution at Pinkenba 
wharf IB almost as bad aa that 400 yds south from the outfall after a 
two-hours’ “run” on a flood tide The oxygen content still remaina 
high enough to deal effectively xnth the pollution 

III. 8-12-27 

Wmd E , strong 
Tide^ 

Half hour before end of ebb at beginning of expetimtot- 
Slack at epd of ebb at end of experiment. 

Temperature of water 28“ C 
Sewage running two and a-half hours 
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Table IIIa deals with samples taken within 20 yds of the shore to 
the north of the outfall 

Table IIIb deals with samples token just off the shore 

TABLE ina 


Oi^lnot Sftmpto 

PlfttaCoant 
p« loc 

0| Content 

Putt per 10* 

C] Contnit 

Parti per 10* 

Oi Satvn 

1 50 ydi north of oeatre of sone 

Unooimt 

1 2 

20 X 10* 

18 


oble 




S 100 yds north of oentre ot edge 

Uncount- 

oble 

1 0 

20z 10* 

16 

3 100 yds north of centre over edgo 

700 

1 5 

20 X 10* 

22 

4 200 ydi north 

800 


20x 10* 


0 300 ydm north 

600 

26 

20x 10* 

37 

0 400 yds north 

700 

2 2 

20 X 10* 

33 

7 450 yds north 

700 

20 

20z 10* 

40 

8 500 yds north 

300 

39 

20 X 10* 

50 

0 550 yds north 

60 

7 0 

20 X 10* 

100 

10 600 yds north 

500 

4 3 

20 X 10* 

65 


See Map 4, which hhoi^s aica ot invi stigation set out m Tables IIIa 
and IIIb (Text-figure 3) 

TABLE niB 


Origin of Bamplo 

Plata Oonnt 
per 1 0 0 

0| Oontent 

Farta perlO* 

Cl Content 

PartaperlO* 

Oi flatnia 

ttoo % 

1 100 yds north 

Uncount 

mm 

SOx 10* 

C 17 


able 




2 200 yds north 

600 


SOx 10* 

C 20 

3 250 yds north 

1040 

1 5 

80z 10* 

26 

4 300 yds north 

600 

20 

30x 10* 

34 

5 350 yds north 

lp280 


30x 10* 


6 400 yds north 

400 

36 

SOx 10* 

62 

7 450 yds north 

150 

50 

30z 10* 

86 

6 600 yds north 

426 

38 

30z 10* 

66 


See Map 4 (Text-figuio 3) 

The samples dealt with in Tables IIIv and Ills were taken 
■imultaueously and independently They show that, on the ebb tide 
and with a rtrong easterly breeze, pollution is pretty uniform for a 
eonsiderable distance northwards along the estuary, though the zone is 
extraordinarily narrow — ^not more than 25 yds 

The low oxygen saturation is striking and must evidently be a 
function of the shallowness of the water on the end of the ebb tide, 
probably due to evaporation and redissolution of inorganic salt from 
the silti resulting in a greatly increased Cl content 

IV 20-3-28 

Tide— Ebbing 

Work commenced 9 ^ut 2 15 p m 
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Work finished at 2 45 p m 
Ijow water at 2 57 p m 
Sewer discharging six hours 
Wind S E by E fresh 
Temperature of water, 26® C 


TABLE IV 



Orlgtn of Baaplo 

FlaUCoasi 
per 1 00 


1 

Southern end of Zone*’ • • 40 yds south of 

outfall 

2,280 

60 

2 

Just at edge of Kone, t e , 40 yds south of outfall 

1,224 

86 

8 

20 yds ofl shore opponte ouUall 

1,480 

77 

4 

Ininde edge of lone (20 yds off shore). 100 yds 
noi^ of outfall 

784 

81 

6 

200 yds north of outfall 

1.040 

02 

e 

800 yds north of outfall 

896 

88 

7 

400 yds north of outfall 

1.000 

00 

8 

600 yds north of outfall 

1,620 

87 

9 

000 3 rds north of outfall 

760 

88 

10 

700 yds north of outfall 

004 

Not token 

11 

800 yds north of outfall 

1,040 

Not token 

18 

000 yda north of outfall 

1,280 

88 


It Will thus bo seen that — 

1 On the ebb tide no sewage ean travel any but a very short 
distance upstieam In this case the zone to the south of the outfall 
was very sharply deflneil and extended up streabi only about 40 yds 

2 Under the influence of the wind and tide-stream the zone of 
pollution IS \eiy narrow, estimated at 25 yds at its maximum 

d Owing to eddies the pollution is neither uniform nor uniformly 
graduated downstream It is almost as heavy 900 yds north of the 
outfall as at the outfall, showing how thorough mixing must be under 
the lufluenee ot wind and tide 

4 The pollution is obviouhlv very slight, only one plate ahowing 
a count of over 2,000 organisms jier Ice 

5 The pollution is indeed so riight that the oxygen saturation 
(which IS an index of the stonhsing power of the water) wag rednoed 
dt its lowest, by only one-thiid In all cases it still remained very 
high indeed So that even in the polluted aica the water still retained 
a very high proportion oi its sterilising power 

V 14-4-28 

Wind S W , light 
Tide— 

Ebbing 

Low water, 11 6 a m 
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Work started at 10 46 a m 

Work stopped at 11 8 a m 

Sewage discharging 16 hours ap to 10 am 

TABLE V 


OiIcCb of Sample 

plate Oottnt 
per loo 

Facta per 10* 

Chkvldo 

ConteBt 

Parta per 10*. 

0| Batata 
tlon% 

1 

Deacon A* 

2,080 

16 z 10* 

88 

2 

SO yds north of beacon A 

2,800 

15z 10* 

81 

8 

100 ydfl north of beacon A 

3,080 

IS X 10* 

86 

4 

150 ydfl north of beacon A 

2,320 

IS X 10* 

88 

6 

200 yds north of beacon A 

3,620 

ISx 10* 

88 

6 

250 ydfl north of beacon A 

2,360 

IS X 10* 

80 

7 

300 ydfl north of beacon A 

1,440 

IS X 10* 

88 

8 

350 ydfl north of beacon A 

1,160 

ISx 10* 

82 

9 

400 ydfl north of beacon A 

1,200 

ISx 10* 

74 

10 

450 ydfl north of beacon A 

1,820 

ISx 10* 

86 


Just before this investigation, sewage had been running into the 
estuary from within 2 hours 20 mins of low tide on the night of 
13-4-28, continuously through the flood tide from 9 24 p in that evening 
until the “turn” at 4 I am on 14-4-28, and continued on the ebb until 
stopped at 10 am , 14-4-28, aliout an hour before low water 

VI Table VI shows plate counts of samples of water taken within 
25 yds of the shore with the wund slightly onshore The average depth 
of the water was about 3 ft 6 in The plate counts aie aU veiy low 
and the Of saturation always remains high 
14-4-28 

Wind S K , fresli — i e , blowing onshore 
Tide — Flood (2 hours 10 mm after turn) 

Work started at 1 15 p m 
Work finished at 1 50 p ra 

Sewrage stopped discharging after 16 hours run up to 10 a m 
14 4-28 (See Table V ) 


TABLE VI 


Orlsm of Sample 

Plate Count 
perl 00 

CUorlde 
Gootaat 
PaiU per 10* 

0i Satoiv 
ttcm% 

1 

200 ydfl south of beacon A* 

1,000 

20z 10> 

84 

2 

500 ydfl north of outfall ' 

S&e t note 

20z 10* 

HI 

8 

400 ydfl north of outfall 

210 

20 X 10* 

80 

4 

300 ydfl north of outfall 

990 

20z 10* 

85 

5 

Out&dl 

10,080 

20z 10* 

85 

6 

100 yds south of outfall • . 

640 

20z 10* 

84 / 

7 

200 yds south of outfall 

1,120 

20z 10* 


8 

800 yds south of outfall 

060 

20x 10* 


9 

400 yds, aovkth of outfall 

840 

20x 10* 


10 

500 ydfl floutb of outfall 

760 

20x 10* 

■Ji 


* B eseon A is abont 900 yards N of the outfall / , 

t Sample U was nontaiiunated by tap water danng mompnlation, aju eotooiM 
of B aubtUu vitiated the aoomaey of the plate count / 
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From thu table it seenu reasonable to assume that oonnderable 
stenlisation baa taken place downatream, but that alao some portion 
of the sewage remains aa a residue in the zone at the outfall and is 
washed upstream on the flood tide 



Suboultures were made of colonies selected at random from plates 
inoculated from water which is treated m Tables V and VI Two 
plates yielded lactoae-fenomting organisms, but their distribution was 
so eapriCious 1 think it quite possible that sunilar organisms edhl^ be 
found in other sitostiona. It must, however, be stated tiiat the organiami 
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wfaich predominated most definitely m plates made from water at a 
distance from the outfall were fluorescent bacilli which did not ferment 
lactose but invariably fermented dextrose, and capable apparendy of 
longer survival than those organisms naually regarded as significant of 
fecal contamination 

VII 17-4-28 

Wind S E , fresh 

Tide — Ebbing 

Low water 1 39 p m 

Work started at 12 16 p m 

Work finibhed at 12 45 pm 

Sewage discharging up to ]1 30 a »i 

Temperature of water 18® C 


TABLE Vn 



Origin of Sample 

Plant Count 
per 1 CO 

FarUpor 10* 

Chloride 

Oontent 

Parte per 10* 

Ofl Satua- 
uon % 

1 

30 yds south of outfall 

Parts 

000 

per 10* 

16 X 10* 

Not< OO 

2 

Outfall 

500 

16 X 10* 

Not < 90 

d 

20 yde east of outfall 

300 

15 X 10* 

Not< 00 

4 

00 yds north of outfall 

600 

16 X 10* 

Not <90 

5 

100 yds north of outfall 

700 

16 X 10* 

Not <90 

6 

200 yda north of outfall 

450 

16 X 10* 

Not <90 

7 

300 yde north of outfall 

800 

16 X 10* 

Not < 90 

8 

400 yda north of outfall 

1.300 

16 X 10* 

Not <90 

0 

000 yda north of outfall 

880 

16 X 10* 

Not < 90 

10 

600 yda north of outfall 

570 

16 X 10* 

Not < 90 

11 

700 yda north of outfall 

320 

16 X 10* 

02 

12 

800 yda north of outfall 

400 

16 X 10* 

Not < 90 


All ot these samples were taken close inshoie (average distance from 
sandspit 25 yds ) 

Random samples were taken of suspicious colonics for the presence 
of lactose fermenters, and these appeared in one sample m lour on an 
average One aainplc inuiclentally yielded a sticptoccK'cua which is 
receiving spceial bacteriological attention 

(D) {Standards to legulste sewage disposal are surprisingly few% 
probably tor the season that the relevant factors vary within such 
wide limits As I noted in the beginning, it would seem that so Inr each 
system must be designed largely in accordance with favourable 
conditions 

All the literature I have access to stems to show that — 

1 “If 50 per cent of the 0^ which a water can hold in solution is 
removed, it will not bo offensive, bat it can probably be distinguished 
from a weU aerated water by those famihar with such conditions 
It IS desirable to mamtain an oxygen content in streams and natural 
wiktcrs somewhat higher than 60 per cent 
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“ 70 per cent saturation of O, would be a satisfactory limit 

to set as a cnteriou to determine the limit of pollution pcimissible in a 
stream " [2] 



Pollution of Boundary ■Waters” (1914) |3] beems to bo concerned almost 
solely ivlth inland streams and with the possible contamination of 
dnnhing water supplies, so that Clause 5 of their findings must apply 
more cogently still to estuanes With respect to inland waters this 
Commission finds that, ”In waterways whcie some pollution is 
inevitable and where the ratio' of the volume of water to the volume 
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of wewage u ao lartre that no local nmaanee can result, it la our judgment 
that the method of sewage disposal by dilution r e pr e se n ts a natural 
resource and that the utilisation of the resource is luatiflable for 
economic reasons, proTidcd that an unreaaouable burden or reaponaibilily 
IS not placed upon any water punflcation plant and that no menace 
to the public health is occasioned thereby ” 

The International Commisaion therefore believes that in certain 
conditions a simple dilution system of sewage disposal is adequate even 
when the diluting water may be required for human consumption. 

8 The Eighth Beport of the Royal Commission on Sewage Disposal 
(1912) [4] was apparently also addressed to pollution of inland streama 
and the only relevant portion of its findings is that “with a dilution 
of over 500 volumes all tests may be dispensed with aiid crude sewage 
disrhnrged, subicut to such (onditions as to the provision of screens or 
detritus tauLs ns might appear necebsaiy to the central authority “ 

4 Metcalf and Eddy (3] quote Dr Dunbar, “Principles of Sewage 
Treatin<nt ’’ ITo says, “The questiou of sewage disposal is intimately 
bound up with that of spreading epidemics by means of polluted nvera,” 
(le, by drinking, bathing, infection of sea food), “and measures to he 
adopted enii only be decided upon after due consideration of all local 
conditions ” 

5 Colonel Lougley’s standards (2) do not seem universally 
acceptable The Metropolitan Sewerage Commission of New York 
advised a minimum of 4 3 parts O, per million in New York Harbour 
equal to r>K per cent saturation Mr Fuller reportcil to bis Board on 
this fluding that lie considered this standard needlessly high He 
eonsidcied roughl> 2 1 parts per million a sat« lower limit under 
pioper eouditious, these being that Kcwage sludge shall not be allowed 
to accumulate to such an extent as to beeoTne a sciious factor m 
absorliing O. front the water 

6 Many other autliontios ngxee that no uniform standanl can at 
present be laid down Oj is a lough guide, but local conditions should 
be taken into account 


Disnissiow 

There is no reason for beliexing that Luggage Point sewage outfall 
and treatment station aie now m can be a nuisance The determmation 
of a nuisance is a function of the normal sense of amell I and my 
aasistantR in this investigation did not detect any offenaive amiell at 
any point of the sewage line, excepting perha{)s a more than fairly 
perceptible one just above the incoming sewage flow at the Luggage 
Point pumping station 

This finding could have been forecasted from a consideration of 
the system T should expect to And a more intense odour higher np 
th# system than at Luggage Point, since by the time sewage reaches 
the treatment works oxidation and mechanical division of sewage has 
taken place 
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'After discharge into the estuary the sewage still has a hi^ bacterial 
content From a review of the tables it seems evident that dilution 
dispersion and destruction of feecai organisms are very rapid The 
tables show that pollution of a very narrow strip ot the estuary is small, 
no greater indeed than that of most inland streams or than that of 
large watercourses flowing through cities 

In th« Brisbane estuary the polluted strip of water is relatively 
narrow, of the order of about one-thirtieth of the width ot the total 
available diluent 

I found that shortly before and at low water, i e , soon after the 
period most suitable for discharge, the depth of the polluted zon*' varied 
within very nairow limits — iiom zero to a maximum of 4 ft 6 in 

The reason for this is almost sokiv because the windh prevailing 
in the efetuary tor periods other than those of the short infrequent 
westeily winds come from the easterly sido ot the compass and tend to 
drive the sew age onshore 

This fR(‘t mises an interesting qui^ion Since* the public are 
tembl> frightened of germs, it seems that our duty is to destioy them, 
at least those that come down in sew age This is a great pity, because 
sewage IB incomparably the b«st fertibsor we have, and Chinese society 
has a distinct advantage* because it uses sewage to ennch its 
agricultural yield Since, however, we have decided to destroy as well 
as we can our nitiitying bacteria by heavy dilution and consequent 
diaperbion and oxidation, we should make a thorough gob ot it 

In the ease we are investigating wo see that quite a considerable 
aokount of the bai terial content ot the scwagi is blown onshore It is 
evident that on a leccding tidt quite a considerable number of organisms 
must be deposited m the silt Here they dn^ when exposed to the 
sun or are washed off again and destroyed by the incoming tide 
If this silt IS not to be used as manure, as it could be, und if these 
really bimeficent germs frighten good citi/cns, the complete )ob of 
then destruction would best bo accomplished bv using the deep water 
more than 80 ids offshore for their final discharge At piesint it is 
very evident from the maps and tablis that the work of baetenal 
destruction could better be accomplished by eontinumg the outfall sewer 
into much deeper water than that into which it now discharges 

Even now it is evident that sewage pollution of the estuary is very 
low It can be dangerous only if the salt water about half-a-mile above 
and below the outfall is used as drinking w'aler or if sea food taken 
within that range is consumed Even in the present state of the law 
which permits the sale of oysters and fish taken on foreshores 
immediately adjacent to the outfall, inteetion of the population in thu 
way is a matter of pure chance, ns my discussion of the tables shows 
Our samples show that m a very high percentage of cases m which 
sewage dmharge is regulated to produce the best hygienici results no 
tBtil coutamiivdion con be detected 
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CONOLtrSZONS. 

1 The present method of disposal of sewage into the Brisbane 
estuary is not a nuisance 

2 The sewage as discharged into the estuary contains sobd matter 
only in a very finely divided state 

3 The batteiial content of the sewage is reduced with very great 
rapidity 

4 The total power of the water of the Brisbane estuary to render . 
sewage innocuous is many multiples of that lequired at present 

5 The volume of water in the Brisbane estuifry pan tflfcKtuaUy 
strnlise at a minimum twentyfoui hours’ effluent within a time 
estimated at tour hours fiom cessation ot discharge at the outfall even 
at a maximum depth of 4 ft of water 

6 Shallow water is not as good a diluent for sewage as deep 
water 

7 Onslioie winds bloiMiig on shallow winter hinder dispeision and 
dilution 

8 Sewage disposal into the Brisbane estuarv would be greatly 
impioved by eontmuatiou of the outfall into deeper watei The oplimal 
length of this continuation would be a 1 unction ot the grade of the 
channel, and could only be determined by sounding expel imojits From 
my investigations I conclude it should be not less than 50 yds 

9 At present the method of disposal is economically sound and 
perfectly sate provided that no shell fish is taken for human consumption 
Irom the shoie 800 yds above and below the outfall sewer, at a distance 
of 50 yds trom high -watei m^rk 

10 The most perfect ]i>gicuic result can be obtained by sewage 
diaehtiigo lasting from the end ot flood tide until ivithin an hour of the 
end of the ebb tide 


11 All these i onelnsioiis may be altcied by laige increases in 
volume ol disrhaigc 

1 must hero record ray thanks to Mi Manehestei (Chief Engineer, 
Wdier Supply and Sewerage Depaitmcnt, Brisbane City Council) for 
pciinissLon to publish these findings, to Mr Thom (Sewerage Engineer) 
for ndvipc, to Mi Chamberlam lor his nhsistance m chemical and 
field work and for airanging my ituieiams, to the diaughtsmen of the 
Sewerage Engineer ’s Depaitment for so carefully prepaimg maps and 
diagrams, and to the start ot my laboratory foi technical assistance ^ 
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Cinnamomum Laubatii— the Chemical Characters 
of the Essential Oils of Leaves and Bark. 

By T G H Jones, D Sc , A A C I , and F B Smith, B Sr , P I C 
{Read befate the Royal Socxety of Queensland^ 30th Aprd, 1928 ) 

C%nna/niom\im Laubedn (N O LaiirarcaO desciibed aa a medium 
to largo timbered tree, wilh leaves daik green above, inehned to whitish 
beneath, three to six inches long and one to tv^o njcb'*s wide, with a 
prominent imdiib, aftd two lateial veins aiising trom the base more or 
less parallel to the midiib and ascending to onc-third of tho apex 
The Howcnj are borne in aux diary panicles and the fruit is a berry 
seated m a somewhat enlarged perianth tube 

Tho Cinnamomums nt Australia have been described by 
R T Baker Fll, who establishes the specific rank of four Australian 
varieti“S, namely, C Ohveru Lanhatu, T virens^ C proptnqwum, 
distinguishing particulaily Cinnamomum Laubatn from the Indian 
Cinnamomum Tamala, with which it hod been previously considered 
identical [2, 3, 41 

Bakct 'fl determinations rest primarily on comparison of botanical 
features of authenticated specimens, but he further attempts to contrast 
cbemical characters of esiseiitial oils and to eorrelato these with leaf 
venation and anatomy of the bark 

In his probecution of this intention in relation to the Austialion 
Cinnamomums, certain of Baker's assumptions on tho chemical aide 
appear unfounded 

The essential oils of penmveincd C Ohveri it is tnio are enmphor- 
aceous [5, 6], but as the present authors show, and contrary to Baker's 
assumption, tkioso of penmveiued C LanbaUi die not Again, there 
apxiears no warrant lor regarding C vuena as non-oaraphordceous, and 
that the ods of the unmvestigated C piopxnquum will be camphor-free 
IS admiticdl> assumed on the ground of tho trmervato character of the 
leaf 

Co-relation of the chemical characters of the essential oils of the 
Austrahan Cinnamomums with anatomical habit appears therefore to 
be unreliable Nevertheletis the spccifit independence of C Laubatii 
and C Tamala m tully borne out by the distinct characters of their 
essential oils The leaf oil of C, Tamala consists larg(*ly ol cugenol [7] 

1 Aust Asioe Adv be , vol xiu , 1912 

2 Beutham, Flora Austroliensia, vol v, p 30J 

3 Swart, Proc Boy Soo Vic., vol xix 

4 Bailey, QueenslaiLd Flora, 1901, part iv , p 1308 

fi H G Sbaith, Proo Linn Soo NBW 1S97, p 277 

« HargreavM, JOB, 1916, 109, 751 

7 Sdiimmel sad Oo Boport, Ajinl 1910 
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The essential oils of C Laubatu are shown hy the present examination 
to be mainly sesquiterpene and sesquiterpene alcohol asMciated in the 
bark oil with safrol and in the leaf with terpenes and a small amount 
of cmcol No trace either ot camphor or eugenol could be detected m 
the oils, which must therefore be regarde^l as non-camphoraceous and 
of little commercial value 


Extfbimental 

The material, verified as authentic, was supplied by the Provisional 
Forestry Board, Brisbane, from the Atherton Forest Station 

On distillation m steam — 

t)0 lb of crushc'd bark Melded 40 grammes oil ( 15 per cent ) 
120 lb of crushed leaves yielded 70 grammes oil ( 13 per cent ) 

The small yields of oil ((ontrabting sharply with those from 
C Ohven) prevented complete and detailed examination of minor 
oonstitnents, but the amounts available Hufiloed to demonstrate their 
main featuroH Both oils possessed agreeable odours, that ot the bark 
suggesting safrol 

The following constants wTre determined (those of C. Tamala being 
included foi compaiison) — 



C 

Laubaltt 

C Tamala 


Bark oil 

Leaf oil 

Leaf oil 


9470 

0620 

1 0267 

ta]D 

+ 13 

+ 86 

4 16 37 

"d 

1 480 

1 4848 

1 0269 

Ester value 

10 

18 

Not available 

Aootyl value 

39 

63 

Not available 


Agitation with appropriate iiagtuts seived to show m each oil 
absence of any but traees of phenols or extructdble aldeliydes or ketones 


EXAMINVTION OP THE B\RK OlL 

Thirty enhie centimeters of oil A\eic Irnctionally distilled at 28 mms 
pressure, only a few drops of oil distilled below 140 deg C The 
iollowuug fractions wer« collected — 


(*) 

0*-140*C 

1 CC 





(6) 

140*- 160" C 

0} COS 

la]D { 11 6 

411 « 

0600, “d* 

1 0000 

(0 

160®- 160* C 

12 008 

[oli> + 17 6 

(Jll ■ 

9312, “n 

1 0006 

(«*) 

above 160® C 

4 ooa 

[o]n +20 

^11 i 

0408, >*0 

1 6000 


leaving a small darkened residue in the flask 

Fraction (a) was too small for examination, but apparently con- 
sisted of a small amount of terpene 

Fraction (b) smelt strongly of safrol, the presence of which was 
detennmed by the formation of safrol nitrosite (MP 129 deg C) 
The density of the fraction indicated a aafrol content of not more 
60 per cent , the remainder being sesquitef^iene 



OINNAUOMUM LAUBATII — OHfiHICAL GHARAOTEBS OP OOfl 


29 


Fraction (c) — This fraction constituted the greater part of the oil, 
and as preliminaiy analysis indicated the presence of a sesriuiterpene 
It was repeatedly distilled ovc^r metallic sodium, being Anally obtained 
as a pale-yellow liquid with the following constants — 

B P 160-155*’ C (26 nuns ) 

d" * 0242, [o]i> + 16 ” D 1 5005 

[Found C — 88% H » 1 1 6 0,^ Hb4 requires C^ 88 2H = 118] 

Fraction (d) waa essentially sesquiterpene together with a small 
amount of sesquiterpene alcohol. 

The bark oil therefore contained safiol and a sesquiteipene, together 
with smaller amounts of ordinary teipeno and Kosquitcipeiie alcohol 

Examination op the Levp Oitj 

Fifty cubic oentimeteis of oil wore fiac'tionally distilled at 28 mms 
pressure*, and the following fractions oollocled — 


(o) 

0- 110*»C 

6 pca 


8702 

[olD + 25 

(6) 

110-150*0 

6 ecu 

d«» 

OUO 

fajD + 45 

(o) 

150-160*0 

1ft CfH 

<Jll ■ 

0386 

[a]t> + 14 

(d) 

above 160*0 

6 (08 

— 


— 


leaving an appreciable residue (15 ccs ) resiniAed m the distilling flask 

Frattion (a) was extracted with 50 per cent r(*soieiii solution and 
an absorption of 1 ce (20 per ) occuired The resorcin solution, 
on being examined m the usual way, gave a small quantity of cineol 
identified by formation of its lodol compound The unabsorbed oil 
4 CCS evidently consisted of a mivturc ot terpenes Negative tests were 
recorded for pmene, limonene, end phellaiidrene The small amount 
available prevented further examination 

^ Fraction (b) consisted mainly ot a mixtuie of (a) and (c) 

Fraction (c) consisted of almost puie sesciuiterpene, repeated 
distillation over sodium causing little diminution m volume The 
purified substance possessed the following constants — 

DP 26inin0 

d» • 9302 [o]D + 16 “ D I 601 5 

[Found C 88 1 H 11 6 C,, requires C 88 2 H 11 8 ] 

Fraction (d) was mainly bcsquiterpcnc inith some sesquiterpene 
alcohol 

The leaf oil therefore consisted of lower terpenes, Home of eineol 
and a considerable proportion of sesquiterpene and accompanying 
sesquiterpene alcohol 

The sumlanty of physical constanta suggests that the sesquiterpenes 
present m both oils are idautical 

Both gave usual colour reactions with bromine vapour and with 
eonoentrat^ sulphnno acid oharaotenstic of many sesquiterpenes of 
the Australian 'ten 
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A Revision of Pour Genera of Australian 

Scelionidae. 

By Ali\n P Dotd 

{Read hvfoie the Roifal of Qiieoislaiid, 2Sfh Mai/, 1928 ) 

This paper revihes the Australian species of the genera Iloplotelexa 
Ashmead^ Antcroniorphn Dodd, t^ttfloteleia Ku‘fI*T, uiul Phmnotelria 
KieflPer of the familv ScehonuI(e (Hymenoptera PnK'toliypoidea) , three 
species of Iloplotelexa and one species of l*ha7ioitlfxa are deseiibed 
as n°w 

The genus Iloplotelexa occurs thioughout the i\oild, Shjloieleta and 
PhcPTWielna were not ionnerly n‘cogiiiHi*d outside the Philippine Islands, 
Antct oniorpha is common to Australia and the Ila>\aiian Islands 

Except in the cas« ot the species of lloploiflna, which are paiasitic 
m the eggs of long-homed giaj^shoppers {Teiiigomxdw)^ the host 
relations of these insects are unknown 

STYLOTRLKIA Kiffper 
Brotina, \ol 14, p 184 (1916) 

Femalt , Malt — Head, fiom dorsal aspect, trajis\erse, about twice 
as wide as long, descending shaiply to the 0 ( cipital margin which la 
almost straight from frontal aspict (uciilar, lower irons faintljf 
depressed and with a median (ariiia, cheeks broad, iimndibles tndentate, 
maxillai> pal[)i 4-|omUd, eyts l.irge, bare, lateial ocelli against the 
eye margins Antenme 12-iointed, in the female with a stout 5-iomted 
club, in the male tho flagellum filiform, the joints moderately long 
Thorax, fiom lateral aspect, plainly longer than high, almost flat 
dors.ill> , iironotum haidly visible from above, acutum large, the anterior 
margin lather broadly loundcd, the median lobe anteriorly with a small 
area separated posteriorly by a delicate transverse canna, parapsidal 
furrows complete and distinct, scutellum twice as wide as long, ita 
postenoi margin truncate or sonawhat concave, metanotum in the 
male very transverse, not armcsl or prominent, its posterior margin 
straight , propodeum m the male moderately short, its posterior margin 
gently concuv-*, without intsiian or lateral eann®, armed medially with 
a pair of well separated stout teeth, the posterior angles faintly acute, 
metanotum and propodeum in the female bioadly flattened or depremed, 
and hidden by the abdominal prominence, the propodeum on either side 
and wide apart with a debcato ranna which may be raised at base in 
the foim ot a short tooth Forewings long and broad, reaching the 
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apex of the abdomen in the male, or failing by a little m the female, 
sabmargitial vem with a downward curve before joining the coata, 
marginal vein one-half to two-thirda ds long as the stigmal, which u 
long and very oblique, po^rtmai^inal vein one-half longer or twice as 
long as the stigmal, basal and median veins indicated by brown lines 
Legs slender , posterior tarsi no longer than their tibid^, their basal joint 
longer than 2-5 combined Abdomen slender, somewhat narrowed at 
base, m the female one and tno-thiids to twice as long as the head and 
thorax united, elongate, fusiform, narrowly ucuniinate at apex, segment 
1 not petiolate or subpetiolate, aimed with a laige stout horn that 
projects over the propodeiim and metanotum or even over the posterior 
portion of the sfutellum, 2 and S a little longer than 1 or 4, b us long 
as or longer than 4 and 5 united, transversely impulsed or subdivided 
toward the middle and having the appcaiance of two segments, so that 
the abdomen appears to eontam seven segments , m the male the abdomen 
IS one half to two-thirds longer than th« head and thorax united, 
consisting of eight segments, b somewhat shorter than 5, the spioal two 
segments very short and transverse I 

Type — S riijeacens KieflFer, Broteim, vol 14, p 185 (191b) 

This genus was erected tor thi* above species from the Philippine 
Islands Through the courtesy ot the late C V Bakei, of Los Banos, 
Philippine Islands, I have had the opportunity of examining a paratyi>e 
of rufcscenn, and am thus able to include three Anstralum species m the 
gonua 

Stijlotehia contains long slendei inserts with the general appearance 
of species of Macroteleia Westwood and elongate forms oi Baryconus 
Foerster, Irom both ot which geiioia it may be distinguishwl by the 
dovniwatd curve of the submarginal vein, and in th(» female by the 
apparent division of the apual ubdouunal stgment The abdomen is less 
narrowed at base than m Batycouu^, and is not subpetiolate The 
strong teeth on the propodeum are much larger than in certain spec les of 
fiarycomts, where they aie merely basal elesations ol th« median canned 
The three Anatrahcin species are very similar 

STYLOTELEfA ACUTIVEATHIS Dodd 

Trtchoieleia acuttvenin^ Dodd, Royal Soc ol Qld , vol 26, p 98 (1014) 
Trtrhofeleta novee-hoUandtie Dodd, Arebu fur Natiirgcschicht®, Berlin, 
vol 80 (1915) 

F(mal€ — Length, 3 20 ram 

Head blaek, thorax rich orange led, darker on the sides, the median 
lobe of the scutum mostly black, abdomen deep rcsl, the apical segment 
blackish, the basal horn bright oiaiigo, legs blight golden yellow, tho 
coxfe dusky, antenngl scape and pedicel golden yellow, the funicle joints 
brownish yellow, the club black 

Vertex and upper frons with a few scattered fine punctures beanng 
fine hairs , a line of similar punetures on either snlc of frons agamst the 
eyes, cheeks with strong stnie converging towards mouth, smooth above 



82 PBOOEBDINQa OT THX BOTAL BOODDIT OP QUMNHLANP 

except for a few punctures, vertex between the leyes rather wide, the 
lateral ocelli plainl 7 further from eaeh other than from the median 
ocellus Antennal scape moderately long, pedicel twice aa long as its 
greatest width, funiele joints as wide as the pedicel, 1 slightly longer 
than tiie pedicel, 2 distinctly shoitcr than 1, 3-6 gradually shortening, 
6 as wide as long , club 6-jointcd, 1-4 each twice as wide aa long, 3 slightly 
the widest Thorax from dorsal aspect one-third longer than its greatest 
width , scutum stout, smooth, wi^h a few rather small scattered punctures 
bearing fine hairs, parapsidal iiurowa conaceoua, wide apart, separated 
posteriorly by about two-thirds their length , scutellum with fine 
pubescence and a few punctures, its posterior margin gently concave, 
propodeum at base on either side of the alidominal hotn with a stout 
upright tooth Forewings failing by a little to reach apex ot abdomen , 
Bomewhat brownish, the infuscation tending to form a longitudinal 
stripe , marginal vrm two-thirds os long aa the long oblique stigmal vein, 
the pnatmarginal twice as long as the stigmal, basal and median veina 
represented by thick brou n lines Abdomen twice as long aa the head 
and thorax united, four times as long as its greatest width , segment 1 
somewhat uai rowed at base, almost aa long as its posteiior width, with 
a large stout horn projecting over the piopodenm, 2 onc-firarth longer 
than 1 , 3 as long as 2, no longer than wide , 4 two-thirds as long as 3 , 
5 two thirds as long aa 4, 6 somewhat longer than 4 and 5 combined, 
the basal portion one-half as long as the narrow apical portion, 1 
strongly stnate, its horn smooth, 2 strongly striate, the stru* iriegidar 
except laterally, the surface between densely rugulose, 3 densely 
retioulate-rugulose, with several stnm laterally , 4 with similar sculpture 
but rather broadly smooth on posterior hdt medially, 6 and basal 
portion ol 6 wnth a smooth median path, on either side with numerous 
pubescent punctures and fine surtaop sculpture, apical poition ot (i with 
fine strap and pubescence, loteral margins of segments with fine pale 
ham 

ifaic — Length, 2 70 mm 

Scutum anteriorly with a few more punetiires than in the female, 
posterior margin of wutellum straight, teeth ot propodeum triangular, 
their inner maigins oblique and almost meeting at base, their outer 
tnaigviH stiaight, their surface with two strong strim Abdomen two- 
thirds longer than the head and thorax united, sculpture faihng 
medially on segments 4 and 6 and posterior half of 3 , 6 with similar 
sculpture to 5, 7 and 8 very short Antennal scape yoUow, the pedicel 
dusky, the flagellum black, pedicel one-third longer than its greatest 
width, funicle 1 twice as long as wide, subeqnal to 6, 3 slightly the 
longest, 4-9 gradually shortening 

Habitat — ^Nortb Queensland Cairns district (type), one female, 
two males in August and September (A P O ) , Dunk Islud, one ma l e 
in August, H Hacker 

Type — South Austrahan Museum, 1 11013 

The male was onginally described as a distinct qieeiea. 
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8TYLOTELEIA NIOBIClNCTA Dodd 
Tr%ckoi€i4%a nigncincta Dodd, Archiv fur Naturgowhichte, Berlin, vol 
80, (1916) 

Female — Length, 2 40 mm 

Hoad black, thorax ruh oiango-red, Ih*' mHlinn lobe ol the scutunL 
dusky, abdomen dnll orange, dusky-black at bases apex, and along 
lateral margins, the basal horn bright orange , li^gs, including the coxa, 
goldon-yellow , untenme golden-xellou, the chib black 

Vertex between the <vcs not as wide as in acuiivrnfm, the lateral 
oeelli as fai from the median ocellus as fioin (M(b other, vertex trom 
the median ocellus to the occiput w^ith mimcrous rathci small puiKtuics 
bearing fine sche, frons smooth, the upper tions ivith a tow scattered 
punctures, and a line of punctures against the eye margins, cheeks 
striate and with nuinnous punctures, the uppei checks showing 
impressed reticulation Ihdiecl twice ns long as lis gieatest width, 
funicle loints nairowci than the pedicel, 1 as loni' as the jicdicel, 2 
flhortei than I but twuc ns long as wide, 3 slightly shorter than 2, 4 
plainly shortir than 3, 5 wide as long, club S-iointid, 1-4 each twice 
as wide as long, 1 rathci small, 3 shghtly the widest Thorax one half 
longer than its gicatest width, median lobe of scutum with numerous 
Bmall punctures, the lateial lobes with scattered punitun^s, parapsidal 
furrows sepaiated postenorlv In one-halt then length, scutelliim with 
a few fine punetures, its postenoi margin almost stiaight, propodcum 
at base on either ude of the abdominal hoin with a slinit blunt tooth 
Porewings distmetly hrowmish, marginal vein haidlv oin^halt as long 
as the long stigmnl vein, the postinaigmal Iwo-thnds longer than the 
Blignial, basal and mtdi.m \<‘ins icprcsentcd hv thiek blown lines 
Abdomen a little less than twui ns long ns the head and thoiax united, 
four limes as long as its gKatfst width , s'gnuiit 1 as long ns its postciior 
width, with a laige stout hoin luoiw ting ovei the j»ropodeiim , 2 scarcely 
longer than 1 , H as long as 2 thiee.fouilhs as long as wide , 4 two thuds 
as long as 3, 5 two-thirds ns long as 4, G sonieulidt longer than 4 and 5 
united, the basal poition (ne-hall as long as the iiaiiow apical portion, 

1 stnate, its horn circulaily stiiate at base, smooth foi the* most pait, 

2 rather finely inegulaily striate and densely finely reticnhite, 3 and 4 
with the striaj less distinct and giving wav lo the leticiilatc sculpture, 
which 18 inclined to fail medially on 4, 5 and bas<il poition of h wnth a 
smooth median path, on either side weakly lotuulatc with a few 
pnmtures, apical portion of 6 with fine striiV and pubescence 

Male — Unknown 

Habitat — North Queensland Caiina ebstnet, the type female in 
February, A P Dodd 

Type — South Australian Muaeum, 7 11109 

Very aimilar to acutiventrts, but smaller, the voter narrower 
be^eon the eyes and with more numerous punctures, the funide jomta 



84 PBOOBSDINGa or THB BOVAL aOOlBTT or qfUmVBLAND 

more* dender than the pedicel, the posterior margui of the acntellum 
not defizutely concave, the stnie less strong on segments 1 and 2 of 
abdomen, and the marginal vein shorter in relation to the atigmal van 

8TYL0TELEIA TFsRRM-VEQINM Dodd 
Trhchatelna ierr<e~reqxnce Dodd, Archiv fur Naturgeschiehte, Berlin, 
vol 80, (1915) 

Female — Length, 3 10 mm 

Black, the sides of the thorax and the abdomen somewhat brownish , 
legs golden-yMlow, the coxir somewhat darker, antennal scape golden- 
yellow, the pedicel and funiele joints brownish -yellow, the club black 

Vertex between the eyes rather broad, the lateral ocelli nearer to 
the median oc(dlus than to each other , upper frons and vertex between 
the ocelli smooth with a very few Bcatterf^l punctures , behind the ocelh 
to the oceiput the punctures are rather dense, lower frons smooth, with 
a row of punctures against the eyc^a, cheeks with scattered punctures, 
lower checks and fions against the mouth with converging strue Pedicel 
twice as long as its greatest width, funicle joints scarcely narrower 
than the pedicel, 1 a little longer than the pedicel, 2-5 gradually 
shortening, 5 as wide as long, elub stout, compact, 5-)oint(d, 1-4 each 
fully twice as wide as long Thorax one half longer than its greatest 
wndth , scutum with scattered punctures on th« median lobe, the lateral 
lobes smooth, parapsidal lurrows punctate, separated postciiorly by 
less than ouc-half their length , scutellum with a few punctures, its 
posterior margin definitely concave, canniH on either side of propodeum 
not laist^d at* base m the form of beth Foicwiugs very lightly stained, 
marginal vein twm-t birds as long as the long stiginal, the postmargmal 
one-half longer than the stigmal, basal and median v«ins marked by 
thick light brown lines Abdomen tw ice as long as the head and thorax 
united, about hve times as long as its greatest width , segment 1 fuUy 
as long as its postenoi width, wnlh a large stout horn projecting over 
the propodeum , 2 somewhat longci than 1 , J us long as 2, as long as 
wide, 4 a little shorter than 5 two-thirds as long as 4, 6 no longer 
than 4 and 5 unile<l, the basal portion one half as long as the apical 
portion, 1 sfiongly atiiate, its hom wnooth but circularly stnate at 
base, 2 and 3 lathei strongly striutc, rugulo6C between the stnip, 4 and 5 
with similar Rculpture but the stiia> arc weaker and the median line 
18 almost smooth, basal portion of 6 smooth at the median line, on 
eithoi aide with dense punctures, the apical portion with fine stri® and 
pubescence 

Male — Length, 2 45 mm 

Scutum and scutellum with the fine pubescent punctures rather 
more uumeroiis than in the female, posterior margm of scuteUum 
straiglit, propodeum longitudinally foveate medially, the teeth stout 
and blunt Abdomen two thuds longer than the head and thorax 
united , segments 4 and 5 not smooth at the median line , 4 with scattered 
punctures posteriorly, 6 with scattered punctures between the stn©^ 
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6 shorter than 6, rather densely pnnotate and pubescent , 7 and 8 very 
short Antennal scape and pedicel yellow, the basal flagellar joints 
suffused with yellow, funicle 8 slightly the longest, 1 twice as long os 
wide, 9 hardly shorter than 1 

Hobtiat — North Queensland Caims district, two females, oup male 
in February and September, A P Dodd 

Type — South Australian Museum, I 11154 

Distinguished from acuixvenirxs and mgricincia by its colour, 
absence of teeth on the female propodeum, and the stronger striation 
of the abdomen, and from mgnancta by the concave posterior margm 
ot the bcutellum, width of the vertex between the tycs, and sparser 
punctuation between the ocelli 

PH(ENOTELEIA Kiekfer 
Broteria, vol 14, p 62 (1916) 

This peculiar genus was erected to contain one species, P nifa 
Kieffer, from the Philippine Islands The discovery of a congeneno 
species from North Queensland is, therefore, of considerable interest 
This insect has the general habitus of Batyconiis Foerster, but the basal 
abdominal horn or process is greatly lengthened, extending for some 
distance into the mesoscutum and fitting into a deep margined ohnunel, 
which cuts through the propodeum, metanotum, and scutellum, so 
that these sclentes are visible only lateially, when viewed from the 
Bide the outline of this process is fontiniioufl with the thoiax Th*^ 
submarginal vein has the downward bend, charnclenstic o± Biyloldeta 
Kieffer and Anternmorpha Dodd The cnrmiv on the propcnleum 
appear to be the true latiral carina The s'Koiid .ibdominal segment 
IS distinctly longer than the thud and from lateral asptet is Lonsliictcd 
at its base The male ol this genus is not vet known 

PIKENOTELEIA CA^ALJH New SrECiFs 

Female — Length, 3 70 ram 

Bright red-broWn, the «yes and ocelli black, the abdomen dusky 
at apex, eoxffi, trochanters, and femora bright yellow, the posterior 
coxiB and anterior femora brownish at base, the tibia* and tarsi thiiJiy- 
yellow , anteunce golden yellow, the club black 

Head from dorsal aspect less than twnie us wid** as long, the vertex 
posteriorly descending sharply to the occipital maigin , from frontal 
aspect the head is circular, frons not depressed above the antennal 
insertion, cheeks broad, mandibles tndentato, eyes large, bare, ocelli 
largoy close together, the lateral pair separated by their own diameter 
from the median ocellus and by less than om -halt their own diameter 
from the eyes, head with fine pubescence, densely rather strongly 
reticulate-punctate and finely coriaceous the sculpture with a transverse 
arcangement on lower halt of frons, lower cheeks and the frons against 
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the month with converging Btrue Antennal scape modersteljr long and 
slender, its articulate joint long and deader, pedicel almost twice as 
long aa its greatest width , funicle joints as wide as the pedicel, 1 almost 
twice as long as the pedicel, 2 two-thirds as long as 1, 2-6 gradually 
shortening, 6 os long as wide , club rather slender, 5- jointed, joints 1-4 
about 8ub^]ual, each slightly wider than long Thorax from dorsal 
aspect one halt longer than its great(*st width, from lateral aspect about 
twice as long as high, flat above, pronotnm narrowly viuble on the sides, 
scutum almost as long as wide, broadly rounded anteriorly strongly 
reticulate-punetate and with flne pubescence, parapsidal furrows absent, 
scuteUum present on either side ot rneflian channel, its posterior margin 
straight, its surface coriaceous and with a few punctures, inetaiiotuni 
on either side as a small tiausverso (ontuve plate, piopodoum 
long, on eithei side with a lateral carma running from its base somewhat 
obbqiiely mwaidly to join the margin of the median channel before 
the posterior margin Posteiioi femora distinctly swollen Forewings 
long but not reaching apex ot abdomen, moderately broad, ciliation 
normal, lightly stained biowuish, submarginal vein joining the costa 
at Kbghtly moie than one halt the wing length, rather close the 
costa eX( ( pt m its apical third w hoi e there is a distinct downward cim e , 
marginal vein short, one touitb as long us the stigmul which is long 
and obbquj, the postmurginal twice as long ab the sliginal, basal and 
median \eins indicated by light blown Imis Abdomen, without its 
basal horn, one-half lougei than the head and thorax united, font 
times as long as its greatest width, a littl^ narrowed at base, nanoumg 
to apex, segment 1 twice as wide as long, produced anterioily to ni«*rgc 
wath Its process, wliuh is seiy long, reaching almO'jt to the middle of 
the scutum, slendei, lioin laUial asptcl not laiscsl but coiitinuuig the 
direction ot the stgmonl, aepaiated posttnorly fiom tht segintut by 
an oblique taiinu on (itlier side, these caima* meeting ahorply at the 
median line 2 one thud longer than its gieattst width, nharply 
iinpieasfd or constricted at base, 3 three-fifths as long as 2, 4 a bttle 
shortei tlnui 1, ds long as 4, 6 slightly shelter than 5, conical, almost 
twice ds long as its basal width, abdomen bluntly rigid medially, 
segment 1 with two or three stn,e on either side, transversely lugose 
at base, smooth posteiiorly, the horn finely transveisely striate but 
coarsely transversely lugose posteriorly, 2-t Jongitucbnally stimte, finely 
sculptured between the stno* which are absi*nt medially on 3, 4, and 
posterior third gf 2, wh**ro the surface bears flne impressed reticulation , 
5 and G with scattered pubescent punctures and flne stne whicdi fail 
medially on 5 

t 

.VoZtf — Unknown 

JlaJutat — North Queensland Dunk Island, one female in August 
H Hacker 

Soiotype -—In the Qneensland Mnaeom 
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ANTEBOMOEPHA Dodd 
Royal Soo of B Australia, vol 37, p 145 (1913) 

Female, Male — If pad from dorsal aspect twice as wide as loog, 
occipital margrin concave, the frontal outline gently convex fiom eye 
to eye, from lateral aspect the Eions and vertex arc gently convex, 
the vertex posteiiorly shortly declivous to the ocuipital margin, irons 
brood, hardly impressed above the antennal nisei tiou, chocks biojd, 
eyes moderately large, wide apart, lightly puhps(*ent, oeolli wide apait, 
the lateral pair toiKhmg the eve margins, mandibles large, bidentate, 
the teeth long and acute, mavillary palpi 4-jointcd Anti nine 12-jomted 
in both sexes, in the female the tnnnle pints short, the club 0 jointed, 
in the male the flagellar joints subraomlifonn Thorax fiom lateral 
aspect much longer than high, almost flat aliove, from doisal ispoct 
one-half longer than its greatest width, pronofum nanowly visible 
lateially, scutum stout, its anterioi margin bioadly rounded, 'orncwdiat 
declivous anteriorly, parapsidal furrows absent, scutellum rathot large, 
its posterior margin faintly convex, inetanotum fiiangulnr, bluntly 
pointed at apex, about ns long as its basal width, «*0TntwIiat shoiter 
than the wutelliim, proi«(*ting as a fiat looth over the propodeum as 
far HS or a little beyond its posterior maigiu, proixKleum inth(»i short, 
Autliout lateral carina*, inedially with a pair of well-sr pamtid caimae 
which cuive sharply to form the almost straight posterior margin, the 
poslerioi angles in the form of short teeth, m^sopleuTn wilh a laige 
impresbion, metapleura with a cross tiuiow at halt their length Legs 
slender, posterior taisi a little longir than their tibia*, their basal pint 
hardl> as long as 2 5 uiiiled Forewings extending to apex of abdonuu, 
model ately broad, marginal cilia mode rati ly shoit, discul ciha line 
and dense, submarguial vdii m its distal third curving away tiom 
before joining the costa, marginal vein slioitoi than the stitrmnl, which 
is long and very oblique, the postinarginal somewhat longer tlian the 
btigmal, basal and median veins hardlv maiked Abdomen a little 
longer than the head and thorax united, twice as long ns its greatest 
width, a little nan owed at base, blunt at apex, segment 1 sub-sessile, 
transverse, without a prominence in the female , 2 plainly longer than 1 , 
3 much the longest, somewhat longer than 1 and 2 or 4-0 united 

Type — A aa^raZfca Dodd 

Among the Australian g*>nora, m liapiiha Aslunoad the nbdomwi 
is more petiolatc, and segments 2 and 3 aie almost subequal, in 
0p%8ihaiantJia Aidimead the spine on the metanotum is biniplc, the 
abdomen la more petiolate, and the parapsidal furrows are eompHe, m 
Chromotele%a Ashmead the parapsidal furrows are complete, and 
segments 2 and 3 of the abdomen are bubcfiual I have be«n unable to 
reconcile Antefomorpha with any oi the genera given by Kieflter (1926) , 
Its distinguishing characters may be found in the absence of parapsidal 
furrowB, form of the metanotum, subsessile abdomen with its long third 
segment, downward curving submarginal vein, and very oblique atigmal 
vein ** 
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The Hawaiian apeciea^ OpisihacantKa duh%o$a Perkma (Fauna 
HawEueJiBia, vol 2, p 623, 1910) will fall m this genus I have seen 
an imperfect specimen, which is strikingly similar to A australica, and 
may prove to be identical 

ANTEROMORPHA AUSTRALICA Dodd 

Boyal Soc of S Australia, \ol 37, p 146 (1913) 

A assimtUn Dodd, ibidem, p 146 

Feffiale — ^Ijcngth, 1 50-1 80 mm 

Head and tboiax black, abdomen dull brown to brownish-black, 
legs goldon-Aollow, the co\ie sometimes brown, antennal scap** yellow, 
dusky at jpex, the tunicle joints fuscous, the club black 

Head witli a dense fine pale pubescence, vertex and upp^r two-thiids 
of frons \^ith a dense fine reticulation which has a longitudinal tendency 
on the irons, against the oeeipui hue indistinct longitudinal stnae are 
prc'sent, lower third of lace finely transvoivly stnate above the 
antennal nisei tioii, longiludinaJly striate on cither sid(‘, cheeks striate 
below, reticulate above Antennal scape moderately long, its articulate 
loint long, pedicel one-half longer than its greatest width, funicle loints 
as wide as the pedicel, 1 almost as long as the pedicel, one-third longer 
than wide, 2 qnadiate, 3 and 4 small and transverse, club 
joint 1 small and tiansverse, 2-5 each twice as wide os long Scutum 
and Kuttllum finely densely pubescent and closely shallowly reticulate- 
punctate, the wmlptme of the seulellum finer than that of the scutum, 
inetanotum rugose Porewiiig lightly or distinctly biownish, marginal 
vein onc-tlurd to two-tbiids as long as the stigmal, the postmarginal 
hardh one halt longei than tin stigmal Segments 1 and 2 ol abdomen 
stionglv stnate, 1 iuiely sojnewhat iiicgiilailv, siiiate, finely sculptured 
between llie stii.e whidi aie inclined to tail medially, lateral margins 
of abdoiiun pubeseent, segments 2 and 3 each with a row ol hairs 
posteiiorly, \ with a lew liaiis dorsally 4-6 with numerous bans and 
minuti* piinctuies 

Vale — Anil rilin' hlaiK, the scape yellow except at apex, peiheel 
slightly longer thjn its gieutcst width, fiiniele 1 distinctly longei than 
the pedic»l, twice us long us wide, 3 a little shortei than 1, 2 plainly 
shorter tlun J, a little shorter than 3, 4-9 subequal, moniliform, each a 
little longer than wide 

Ilahiiat — Ciueenslaiid Cooktown, Cairns, Pentland, Rockhampton, 
Bribbane, Toowoomba, and Chinchilla New Bouth Wales !bloome Riser 
A small senes 

Tijpf, — Bouth Australian Mus«um, 7 JS83. 

A assimilis Dodd is a tnie synonym, the wing characters being 
slightly variable 

A Bine^e female, labelled Queensland, A A. Girault,” has the 
thorax yellowish brown, and probably represents a distinct species 
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HOPLOTELEIA Ashuead 
Bull U S Nat Museum, vol 45, p 227 (1893) 

A world-wide genus conlainmg 30-40 doscnliod spooies, the type, 
n ftondaM Ashmead, trom Isoilh Aimrica Ashmead n^eoginsed the 
genus by the “three imprcsw'cl on the mesonotum, “ and this 

character has since bei n gi nerallj accepted However, m most ot the 
Australian species, the inedian groove ot the niesoscutuni is not defined, 
or it may he replaced by a median canna, ns in 11 orlkoptercB Dodd 
from West Africa, II serena Dodd {i^ampioiflcia catinaia KuiFer) fiom 
the Philippine islands, and the apetics heiem described as II clcvata 
Dodd 

The Australmn species arc \eiy similar in size, coloui, and sculpture, 
and their separation has not been leaddy accomplisln d No leliable 
specilie differences tould be found iii the wiiiizs oi niil*iinff The 
charactirs usid to dislmguish the species an mostly small, but appear 
to be valid The colour of fhe logs and anlenim' s.ems r onslaiit, although 
as a general rule I do not attach gieat iinportame to the (oloin ot the 
appemluges in the Scfliomdce 

The nine spe<us retogius^d m this paper are horn Eastern 
Australia, mostly iiom coastal oi Mibeoastal dislncts, II amita, and 
to a lesst r degiec H lasdctaia, mav be inland tonus 

IlopJoUIcia graruiis Dodd (lioyal So< ot S Aiistialu, vol 37, 
p 17b, P)M) IS not a member of this genus 


KEY TO THE AUSTRALIAN SPECIES OF HOPLOTELEIA ASHMEAD 


1 Mososoutum with a median oonxia , occipital margin not 

uniformly concave 

MoBOfloutum without a median canna, occipital margin 
umfonnly oonoavo 

2 Mdtanotum witli one tunall tooth , fomora black , meao 

ooutum with u distinct median groove , hind 
tom much longei than their tibis 
Motonotiun bulentato , femora red 

8 Hmd tarai much longer than thair tibi» . median groove of 
Boutum rather woU marked 

Hind tarn not much longer than their tibm , median 
groove of aoutum not defined 

4 Females 
Melee 

6 Apiool abdominal segment with a epino on either aide 
Apical segment without apmee or teeth 

6 Antennn almost wholly block , apiool spines of abdomen 

long 

Fnniole jouite bn^t red , apical teeth short 

7 Frontal unpresaian ahorply rounded above , ooxn rod 
Frontal iiuprossion broadly rounded above , coxa 

black 

8 Antenna wholilj block •• •• 

Scape and hmiola jointa ted •• •• 


elevata new speciea 
2 


airtcormt Dodd 

3 

persimdis Dodd 

4 

3 

10 

6 

8 


auHraltca Dodd 
7 

Mlpturala Dodd 

oimca new speotae 

ynioiltoomM Dodd, 
9 
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9 BcgnamiU of otodomen not definitely ■ttiate , oheeke 

mooth 

Segmente 3-5 very definitely atnnte, eheeke densely 
■oulptured 

10 Aptoel spines of abdomen long 
Apical spines short or absent 

1 1 Obeeks largely smooth , ooxai red 
Cheeks densely sculptured 

13 Coxn black , abdomen much narrower than the thorax 
Coxe red » abdomen not much narrowor than the thorax 


ptdeMnoon m Dodd 

/cadenfa new qieojsa 
aiistrafioa Dodd. 
11 

puMncorms Dodd 
13 

omtoa new speow 
fcaderata nowipeoM# 


nOPLOTELEIA AUSTRALICA Dcm>d 

Royal Soc of R Australia, vol 37, p 133 (1913) 

7/ Dodd, ibidem, p 134 

Female — Length, 2 5()-3 00 mm 

IJlaok tegulfp lod, coxtc black, the bright i eddish-yellow, 
aiitenniL black, the scope and fiiuKle loints sometimts suffused with 
brown 

Head from dorsal aspect not more than twice as wide as long, 
slightly wider th.in the thorax, from lateral aspect the vertex flat, haidly 
sloping to the oceipital iiiargm, \eites coarsely longitiidinallv rugose- 
p am tale, tions below the aiitenoi ocellus shallowly n'titalate-piiuctate, 
along the eye inorguis irom just behind each lateral ocejlus to the frontal 
dcpiossiou there is fine close scaly leticulation, frontal depression 
strongly maigined, large, longer than wide, sharply convex above, 
narniwly separated above trom the eyes, smooth but showing obscure 
crosb-striie, Irons on eithei side of depression shallowly retieulate- 
punctate, cheiks coaisely leticulate- punctate, the sculpture shallow 
toward the mouth , lateral ocelli a little separated from tho eyes, distant 
from the trontal ocellus by less than times their own diameter, 
one 01 iwo iri'^gular obJiqiie strup connect tlie frontal and lateral ocelli, 
head wjtIi a bpaisf pubeseeucc ot fine pale hairs Antennal scape long 
and slender, the nTtieulate lomt very short , pedicel one-half longer than 
lU greatesi width, iuni<l» 1 a little longer than the pedicel, twice as 
long as its gie.itest width, 2 shorter than 1,3 a little longer than wide, 
4 aa wide as long, club slmder, not well difftrentiatt^d, joint 1 wider 
than long much sboiter than 2 which is longest and as long as wide, 
3-5 eaf li slightly wider than long Thorax from dorsal asp^^ct one-fourth 
longer th.m its greatest width, from lateral aspect one-third longer 
than high, pronotum narrowly visible on the sides, strongly rugose- 
punctate and with long white hairs, scutum three-fourths as long as its 
greatest width, its anterior margin stiongly convex, its surface with 
scattered hairs, paiap&idal iurrows deep, punctate, at cither end 
terminating m a large puncture , median lobe of scutum at the median 
bne with confluent panrtures which are shallow and indefinite anteriorly 
and do not form a groove, the rest of the surface and the parapfll(^eg 
faintly wrinkled and with dense fine impressed reticulation, between 
the posterior ends of the parapeidal furrows are two or three larger 
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punotoret , parapudes with two or three large punctiirea along antnn^r 
margin and a punctate anlcua along lateral margm , acntellum strongly 
reticulate-punctate, metanotum coarsely foveatc, the median pioeeaa 
excavated medially and bounded by a straight raia^ curma, the posterior 
margin between the ends of these earina* almost straight, the lateral 
margins oblique , propodeum short, its posterior margin uniformly gently 
concave, shallowly punctate and piiliesccnt laterally, foveate medially, the 
lateral carinse short and straight Postciioi tarsi not much longer (8 7) 
than Iheir tibie Forewmgs reaching apex of abdomen , subhyalme or 
lightly tmtcfl , venation bright yellow , marginal vein short, not more than 
one-fourth as long as the stigmal, which is long and slightly oblique, 
the postmsrgmal three times as long as the stigmal Abdomen as long 
as the head and thorax united, 2} times as long as its greatest width , 
segment 1 two-thiids as long as its basal width , 2 one-third longer than 1 , 
3 onc-third longer than 2, a little shorter than 4-6 united , 4 one-half as 
long as 3, 6 short, transveise, armed on either side wnth a sharp spine, 
the blunt apex showing just below , 1 with eight strong completi* stiue, at 
base the surface between the stria* deeply pitted, posteriorly the suiface 
finely sculptured and with a few fine short strue, 2 rather strongly 
striate, the strue somewhat inegiilar, finely sculptured between, laterally 
with obscure punctures between , 3 more finely and closely striate and 
with obscuie shallow pnueturGS betwein, punctuation more distinct ou 4, 
the 8tri<e faint, 5 for the most part with fine impressed retuulation, but 
indefinite punctures are present also, b densely punctate, lateral margins 
of abdomen and postcriui niaigin ot 2-4 with fine impressed reticulation, 
abdomen, except busal segment, with a couspunoiis pubescence of fine 
white ham which are longer laterally and on the anneal segments 

Male —Antenna* black, the scape and pidicel deep dusky brown, 
pcslicel small, no longer than its greatest width , flagellar joints hlitorm, 
1 almost twice aa long as its gieatest width, 2 and 3 hardly shortci 
than 1, 4 plainly shorter than 3 and one-thud longer than wide, 4-9 
snbequal in struct ure and sc^ulpture rc semblmg the female 

Habitat — North Queensland Thursday Island, Caims, Pentland, 
a senes This species la common in the Catms district 

Typ( — South Australian Museum, I tSbS 

SOPLOTELEIA AVSTRALICA vvu OCCIDENTALIS Uodd 
Royal Soo of Queensland, sol 26, p % (1914) 

Male — Length, 2 65 mm 

Differs from the typical form m the colour of the anteniup, the 
scape being bnght golden-ycUuw, the pedicel and basal flagellar joints 
suffused with yellow 

Female — Unknown 

Habitat — North-West Queensland Clbncurry, one male m Apnl. 

Dodd. 

fyp^ — Xn the South Aitstralian Museum 
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HOPLOTELEIA ATBICOENIS Dodd 
H mgncorms Dodd, Royal Soo of S Aiutralia, yoI 37, p 134 (1913) , 
(preoccupied by ff ntgrtcomta Cameron, 1912) 

ff ainrornts Dodd, Ent Soc of London, p 341 (1919) 

FemaJe — Length, 2 60 mm 

Black, teguke black, coxie black, the femora pioeoua, the tabuB and 
tarsi golden-yellow , antennee \a holly black 

Hml from, dorsal aspect los^ than twice as wide as long, vertex 
hardly sloping to the occipital margin, vertoT behind the lin*' of the 
lateral ocelli strongly longitudinally rugr)sc-pnnctate, upper frona except 
medially and around the ocelli with fine dense impressed reticulation, 
there aie about tour stiue from the anterior ocellus to the frontal 
impression, frons on either side of the impression shallowly retieulate- 
punctttte, chocks with fine dense impressed reticulation Antennee aa m 
ausiraltca Thorax a little nanower than the h'*aii, one-third longei 
than Its great* st width, pronotiitn distinctly visible on the sides, very 
strongly stiiate, scutum with fine dense impiissed rt tu illation and 
faint wrinkles, the median lobe with a complete punctate median groove 
whose margins me carinate, a few weak punotuies occur against the 
posteiior margin of the median lobe, Hcutelliini coarfcely retieulato- 
punctate, m^'tonotal plate small, forming an upright triangular tooth, 
not bidentate, propodciim as in aimiralHa, the i>ost(rjor margin 
uniformly gently concave Posteiior tarsi one-halt longer than their 
tibur Forewings lightly stained, marginal vein one-fourth ns long 
as the long stigmal vein, the postmargmal thiee tiin*‘8 as long as the 
atigmal Abdomen no longpi than the head and thorax united, a little 
more than twice as long as its greatest width, segment 3 two-thirds 
longer than 2 as long as 1 and 2 united, a littlp longer than 4-6 uniteii , 
6 on nthir side with a short sharp spine, J dtmaelv finely irregularly 
Btnate and with shallow indefinite punctures between the stria^, 4 and 5 
with close fine impressed reticulation, 4 with also very fine stricD and 
traces of shallow puncturch 

Male — Length, 2 50 mm 

Antennie wholly black, as in austrahea 

Ilab%iai — North Queensland Cairns district, one female (type) m 
December , Herbert River, one pair in March 

Type — South Australian Museum, 1 1365 

Readily distinguished by the dark femora and tegulm, pronounced 
median groove of the scutum, long tarsi, and the tooth of the metanotum 
not being bidentate 

This species appears identical witfara Pbibppine Island species which 
iB probably H paafica Ashmead I have betore me three females from 
that locality , one was received from the U S National Museum and u 
labelled Hoplotel^ pactfica Aah, as identified by Mr A. B Oahan. 
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The remaining two were received from Professor C P Baker, of Los 
Banos, Philippine Islands, and are labelled Boplottlexa phihpp\mnn$ 
Kxeffer, possibly by Kieffer himself, tiny ropiesent two species, one of 
which, to judge from Kieffer’s desciiption, is coirectly deteruuued, 
the other specimen, which lepieseiits the same spec'cs as the National 
Museum cKiimple, agrees with the description of II iinidens Kieffer 
Thus It would appeal that Iwitli umdins Kiel! and ainconiis Dodd arc 
synonyms of jmcifica Ashra However, Ashraead's description of 
podfita does not agree with the National Aluseuin example, and although 
Mr Qahan's determination is probably eonect, the doubt that exists 
justifies the letention of the name aliuoDm lor the time Im iiig 


nOPLOTELEIA PEimMlLlH Dodd 
Royal Soc of Queensland, vol 2b, p % (l‘)34) 
n aMr€}ii( apuii Dodd, ibidem, ]> 00 

Female — Length, 2 OO- 1 00 min 

Bldtk, legnltp rod, h gs gohleii-\ ellow , the coxie iiddish yillow', 
antennal scape reddish->' How, the pedicel and funicle joints suffused 
w Lth brown, the club black 

Head fiom dorsal aspect not more than twict as with as long, fiom 
lateidl aspect the xeit>T sloping gentlj to the mupital maigin , xertex 
and upper frons with fine impressed leticulation and shallow depressions 
indicating large punctures, poslciiorly the vertev is coarsely letuulate- 
01 rugose-punctate with a longitiicluial tendemv, lateial octlli (bstant 
fiom the antoiior ocellus bv no mori than tniits thcMi own diameter 
and (onnetied with it b> out or two obhqvn* stim*, a short carma 
coniieits the antciioi ocellus with the frontal dcpiissioii whuh is sharply 
convex above, fions on either side ol the depussion k tn iilate-|)unctate, 
but smooth venlially, cheeks (oarsely letuulate punctate and with fine 
impressed reticulation, and toward the mouth with si»veial sliong 
irregular stria? Anleniia* ns in uustralua Scutum with hue dose 
irainessed reticulation and shallow wiinkles, the median groove 
represented lJ!y a complete row of confluent punctuns, and there are a 
few punctures on either side against the posterior margin, scutdlum 
strongly confluenlly or leliculatc-puuctate, postcnoi maigm of 
metanotal process concave, so that the two 'nritm* pro^^^et in the toim 
of teeth , propodeum toveate medially, densdy punctate and pubt'seent 
laterally, its posterior margin unitormlv gently concave Posterior torsi 
one-half longer than their tibim Foicwings lightly stained, marginal 
vein one-third as long as the long stigmal, the postmarginal three times 
as long as the stigmal Abdomen slightly longei than the head and 
thorax united, almost three times as long as its greatest width , segment 
3 two thuds longer than 2, as long as ] and 2 or 4-G united, spines on 
either side of 6 short and acute , sculpture as in ausiralica, except that 
the punctures between the stnin on segment 3 arc more distinct, 
pnbesoenoe as in auatraltca 
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Male, — Cox® dark, at least at base , spines at apex of abdomen long 
and slender Antennal scape red, dnsky toTvard apex, the pedicel dusky, 
the flagellum black, segmentation as m ausiroZtca 

Habitat — North Queensland Herbert River (type), Inniafail, 
Caims, four females, two males 

Type — South Australian Museum, I 11009 

The sexes wore originally described as distinct species At once 
differing from austrahea in the long posterior tarsi The median 
punctures of the scutum aie mor« in the form of a groove than in 
australica, the apical spines ol the abdomen are shorter m the female, 
the concave posterior margin of the inetanolal piocess gives a more 
apparent bidentatc effect, and segment 3 of the abdomrn is relatively 
longer 


HOPLOTELEIA GBACfLlCORNlS Dodd 
Royal Hoc of Queensland, \ol 26, p 97 (1914) 

Female — Length, 2 75-3 25 mm 

Black, the leguhv red, legs, including the cox®, bright reddish- 
yellow, antenmr wholly black 

Head from dorsal aspect twice as wide as long, the veiW haidly 
alopiug to the occiput, behuid the ocelli the vertex is very strongly 
reticulate- oi lugosi-puin tatc \Mth u longituduial tcudtncy, betueen 
the oetlli die lluee oi foui strue oi nigtC, upper irons shallowly 
reticulate-punet itp mrdinllj, with fine iinpiessed letieulution laterally, 
checks coais(»ly leticulati punctati and with line retKulation also, 
antennal inipiession narrowly loiindtd abo\t Antenn® as m aiisttalHa 
Thorax scare dj as wide as the head, one-lourth longer than its greatest 
width, s< utum with fine close impressed reticulation and shallow 
wrinkles oi depiesbions suggesting punctures, the median lobe with laige 
continent punctures toward postciioi mnigin, along the median line, 
and against the onteiior margm, scutellnm with large confluent 
punctures, inetanotal plate fdintl> bidentate, the earing forming the 
teeth close 1og(‘ther, posterioi maigm of piopodeuin faintly concave 
with a slight pi ejection at the junction of the lateral canme Forewings 
reaching apex of abdomen , subhyahne , vernation bright yellow , marginal 
vein onc-fourth> as long as the stigmal, the postmarginal times as 
long as th( btigmal Posterior tarsi scaicoly longer than their tibi®, 
posterior femora not much swollen Abdomen no longer than the head 
and thorax united, hardly more than twice as long as its greatest width f 
segment 3 one third longer than 2, a& long as 4-G united, somewhat 
shortt r than 1 and 2 united , 6 before apex faintly truncate, without a 
spine or tooth on either side, 2 strongly irregularly btiiate, sculptured 
between the strue but without dehnite punctures, 3 with large shallow 
punctures and fine mdeflnite strur, 4 with similar but finer soolpture^ 
6 i^ith fine* impressed reticulation and numerous shallow punctures,, 
6 with fine reticulation 
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Male — ^Unknown 

Habitat — New South Wales Glen Innes, A M Lea (tTpe) 
Queensland Mount Tambourine and Cairns, A P Dodd Three femmes 

Type — In the collection of the (Jovemment Entomologist of New 
South Wales 

Differs from sculjftvraia in the less «iwollen hind femoia, colour of 
antennas, absence of spines at apex of abilomen, and loss noticeable 
punctuation of segment 2 of abdomen, from australua in the colour of 
the ooxas, absence of spines at apt\ of abdomen, more dehnite punctuation 
and less definite stnation of segment 3 oi abdomen 


IIOPLOTELEIA SCVLPTUKATA Dodd 
Royal Soc of Queensland, \ol 26, p 9'> (1914) 

Female — Length, 3 75 mm 

Black, the tegulip red, legs, including the coxfr, blight it*ddish- 
yellow, hist throe fiinule joints ehar rwldish-yellow, the si*ape and 
pedicel dubky red or almost black 

Head fiom dorsal asp^n-t about 2^ tubes as wide as long, the veitex 
flat, not sloping to the oceipital margin, veit(X behind the line of the 
lateral iKtlli Miy stiouglv leticulate- or rugose-pimctare with a 
longitudinal tendency, upper fiona with sh.illow depressions and close 
hne iinpiesscd rein ulation, betweiii the ocelli and on the uppei fions 
are a lew iiieguldr stiue oi luga*, cheeks coirsidy retieulnti pumtatc 
except lor a small smooth aioa ^elltl•llly , fiontal irapiessiou \(ry shaiply 
roumbd above, smooth, without definite stiue Antenneuas in au\iralua 
Thoids about one-fourth longei than Us gi(‘atest width, scaieely as 
wide as the head, bcutum \\ith hue close impressoil reticulation and 
Bhallo\i \Minkles oi cleprmions suggesting punetuits the median lobe 
broadly lontlmnlly punctate posteiioilv, this sculpture continu'd 
foiward narrowly for its eutiie length but not ionning a gioove, against 
the anterior maigin arc dose pniutuieH Heutelhiin strongly utunlate- 
punetate, luetunotnl jdate laige, obtuse and faint 1> bid^ntati posterioi ly, 
the tiAo Canute or teeth close together , posluioi iinugm ol propodeiim 
almost straight, witli a short blunt pioiertion dt the jumtion of the 
lateral eariiu^ Posterioi tarsi sbghtl\ longti than then tihia^ (7 G), 
posldior femoia considerably swollen Poiewings leaclung dpex oi 
abdomen, niargmal Vein one-fourth as long ds the loii? Migmal, the 
pobtmargiiial 2^ times as long as the stigiiial Abdomen no longer thou 
the head and tliorax united, twice os long as its greatest width , segment 3 
two-thirds longer than 2, a bttle shorter than 1 and 2 iinitid, as long 
as 4-6 united, 6 with an apical truncate caiina aimed at either side 
with a short spine or tooth , 2 strongly sparsely striate, medially with 
large shallow punctures betwoeu the strife laterally the punctures are 
coarae and distinct , 3 with large shallow confluent punctures and with 
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fine irresful&r indefliute BtruD, 4 with flue pnuotiireB, the Btriie hardly 
discernible, 6 with flue imprewed reticulation and numerous punctures, 
6 rugose-punctato 

Male — Unknown 

Habttai — ^New South Wales Tweed River, one female (type) m 
May, A P Dodd North Queensland Dunk Island, one female m 
August, H Hacker 

Type — South Australian Mubcum, I 11007. 

The punctuation of segments 2 and 3 of the abdomen is much 
stronger than in ausfrolica The posterior femora are more noticeably 
swollen than in any of the known Australian species 

HOFLOTELEIA ELKVATA New Species 

Female — Length, 3 20 mm 

Black, the tegulne red, legs, including the coxie, bright reddish- 
yellow , antennal scape red, the pedicel dusky, the tunicle joints faintly 
tiuifused with red 

Hoad from dorsal aspect not more than twice as wide as long,, 
the vertex not descending to the occiput, slightly wider than the thorax ; 
occipital margin not uniformly concave, broadly straight or truncate 
medially and angled laterally, highly polished, behind the oca'll! to 
the occiput are strong sparse irregular longitudinal rugfp or stnre, 
between which are large shallow indefinite punctures , between th« ocelli 
IS a very large triangular punetuie, upper frons with shallow indefinite 
reticulate punctures, on either bide of the anterior ocellus and narrowly 
behind the luttral ocelli is fine impiessed reticulation, cheeks with 
longitudinal rows of confluent punctures, frontal impression acutely 
rounded above Antenme slander, funicle 1 onc-half longer than the 
pedicel throe tunes as long as its greatest width, 3 very distinctly 
longei than uide, 4 ns long as wide, club 1 somcuhat wider than long, 

2 a little longer than wide, 15 each as wide as long Thorax from 
dorsal aspect one-third longer than its greatest width, from lateral 
aspect onc-half longer than high , median lobe of scutum with a complete 
median tarina, on oithei side strongly transvcisely rugose or irregularly 
striate, the lateral lobes shallowly rctiLulate-pnnctat« , narrowly on 
either Side of the parapsidal furrows lu fine impressed reticulation 
scutellum coarsely reticulatc-punctate , posterior margin of metanotal 
plate concave and bidcntatc, the median caiimr well apart and a little 
divergent , pobtenor margin of propodeum definitely concave, the blunt 
projections well marked P<»tenor femora somewhat swollen, posterior 
tarsi slightly longer than thrir tibue Forewings slightly intuscate, 
marginal vein on*>-t]urd as long as the stigmal, the postmargmal slightly 
more than twice as long as the stigmal Abdomen no longer than the 
head and thorax united, 2^ times as long as its greatest width , segment 

3 two-thirds longer than 2, almost as long as 1 and 2 united , 6 on either 
side with a stout spme, 2 strongly btnate, between the stn» almost 
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Biaooth, 3 finely deneely irregularly stnate and densely punetate, the 
punetnres of moderate size or very small, 4 ivith fine strue and d^ise 
fine pnnotures, the median line and posterior margin with fine 
reticulation, 5 with fine impressed reticulation and scattered punctures, 
6 with fine reticulation 

Male — Antenna) black, the scape red, the pedicel dusky, funicle 2 
as long as 1 or 3 Segments 4-6 of abdomen with fine reticulation and 
scattered punctures which are more numerous on 4 , apical spines longer 
than in the female 

Habital — North Queensland Cairns and Innisfail, one female, two 
males, in November and December, A P Dodd 

Ilolotype and Allotype m the Queensland Museum 

Paratype m the author’s collection 

At once distinguished by the median carma and transverse rugae 
of the median lobe ot the mesoscutum, and the shape ol the occipital 
margin 


HOPLOTELEIA PULCJlKirOBNIS Dodd 
Boyal Soc of S Australia, \ol 37, p 134 (1913) i 

JI acuminata Dodd, ibidem, p 177 

Female — Length, 3 25 mm 

Black , tegula* red , legs, including the ooxir, and first six antennal 
joints bright gohhu- or i eddish-vellow 

Head from dorsal aspeit a little more than 24 tunes as wide as long, 
no wider than the thoiax, vertex sloping rathei sharply to the otcipital 
margin, vertex behind the ocelli stiongly reticulate-punctate, toward 
the occiput longitudinally rugose punctate , between the ocelli are several 
connecting stritP, upper troiis medially shallowly retie uLite punctate, on 
either side with fine impressed reticulation, ihieks very miirow above, 
the ventral half foi the most part smooth with a few punotuns and 
obscure giooves, frontal impression rather bioaclly rounded above, 
without definite cross-stiias but with oblic|ue stria? laterally Antenna) 
as m au^ttalica Thorax one fifth loiigei than its greatest width , scutum 
with shallow depressions or obscun puncturts and close fine impi cessed 
reticulation, againbt the posteiior margin of the median lobe with 
large conHuent punctures, with smaller less distinct punctures against 
Its anterior margin, and oliscurc puuctnies along the median line, 
parapsidal furrows separated p^istcnoily hj one-halt their length, 
scutellum strongly coufluently punctate, metanotal process bluntly 
bidentate, the teeth wcll-soparated, the posteiior margin concave, the 
median Cannae diverging from base, posterior margin of propodfum 
slightly concave, faintly projecting at the junction of the lateial cannoe, 
luietapleura stiongly striate in centre Posterior femora not much 
swollen, posterior tarsi no longer than then tibitP Forewings sub- 
hyaline or faintly yellowish, venation bright yellow, marginal vein 
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one-fourth aa long aa the long etigmal vein, the postmargmal 2} timee 
as long aa the atigmal Abdomen a little (about one-sixth) longer than 
the head and thorax united, two and one-third times aa long as its 
greatest vidth , segment 3 about one-fourth longer than 2, three-f oortha 
aa long^aa 1 and 2 united, 6 aa long aa 5, without a truncate plate or 
spines, pointed at apex, 2 with rather distinct punotuies between the 
stnip, the punctures very distinct laterally , 3 confine ntly punctate and 
with fine indistinct or indefinite stine, 4 with similar finer sculpture but 
medially ^ith fine impressed reticulation and scattered punctures, 5 with 
fine imprcasiHl teticulofion and numerons punctures, b with fine 
reticulation and fine indefinite punctures 

Male — Antennal scape yellow, the p^nlicel biowiush yellow, the 
basal flagellar joiuta sulTuspd with yellow 

Ilahiiai — Queensland Caima district (type), Houen, Biggeuden, 
Blaekall Kange, Hnsbane, Mount Tambouiino, a buiill scries 

Tyi^e — South Australian Aluaeum, / i.^66 

In this species the head is more transverse than usual and desetnds 
noticeably to the occiput The absence ol apical Itc^th on the abdomen 
IB found m grcicxlicomt^ and fo^lerata^ in the toimer the antennm are 
wholly black, while the distinguishing characteis of are given 

later 

The sexes were oiiginall> described as distinct specu*s This species 
IS parabitie on the eggs ot a largo TitUgomxd {Orthopteia) 

HOPhOTELElA PCEDERATA New Specifs 

Female — Length, .V-3 50 mni 

Black, tegiilie red, legs, including the eoxa*, bright i eddish-yellow , 
antennal scape and first thrie funitle joints bright reddish-yellow, the 
pedicel fuscous 

Hoad fiom doisal aspect a little wider than the thorax, a little 
more than twice as w ido os long, the vertex not d« scouding to the occiput , 
vertex strongly reticulate-punotHte without a longitudinal tendency, 
behind < ach lateral ocellus and laterally on the upper Irons with close 
fine impressed retioiilation , between the oeelli are two or thiee eoiinectiiig 
striee, upper frons reticulate-punctate, frontal impresbion very broadly 
rounded a.bove, more or loss transversdy striate, cheeks veiy stroi^gly 
reticulate- or rugose punctate Antennie normal Thorax a little longoi 
than its greatest width , scutum with fine close iinpnbsed reticulation and 
shallow depns»ions or obscure punctures, with large confluent punctures 
posteriorly on the mcnlian lobe, and hinaller punctures ugaiubt tb» 
anterior maigm of the median lobe, sen ti Hum with largi' ofuifiuent 
punctures, metanotal plate concave and bluntly bidentate at api% the 
median caniue diverging from base, posterior margin of propodeum 
f330ly concave, with a blunt projection at the lateral carman Legs 
gpiny, posterior femoia somewhat swollen, posterior tarsi no longer 
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than their tibuc or a httle ihorter Fore^^mgb reaching apex of 
abdomen r subhyaline or faintly laarginal vein onc-third fi> 

long as the atigmal, the poatmarginal throe timob as long as the stigmal 
Abdomen a little (about one-bixth) longer than the head rnd thorax 
united, two and one-third times as long as its groatoht i^idtli segment 3 
plainly shorter than 1 and 2 united, ono-loiiith longer thau 2, b about 
as long as 5, aeuminate, without apical tioth 2 very strongly stiiato, 
hardly sculptured between the slna* inodiallv, Mith obscure punotiirjs 
laterally, 3 quite strongly btnate, with shallow punctures liet^^eeii , 1 hikI 
5 with fin<r strue, which are still dense and distinct, the putKtuirs nun* 
d<^finito on 5, the median lino nan oh h smooth except toi a feu 
punctures, b uith numerous punctuies and hue impiessod rotu illation 

Male - — Antennal scajic red, tlu* basal fiimclo joints and th'^ pwlu oI 
a little suffused with red Abdoineii not much nairc^Hor thau Ih^ 
thorax (T) 4), 2i times as long as its gieiitiM nulth, the punctuation 
of segments 3-5 more distinct than in the temaU , apical segment pi nth 
f onca\o at apex and witli a small ohtus(‘ tooth on eithoi side 

• 

naHaiat — Queensland Chinchilla, tnthf females, eb'vin iiuJes, 
January-March, A P Dodd, Wfstwood, one pan in March, A I* Dodd 

llolotype and Allotype in tin Queensland iliiscnuu 

Paratypeb in the author \ tolleotioii 

Very closely rolatixl to pif/r/iz worms tiom nhich it iua\ be 
distinguished bv the densely sculptured clueks, v»i\ dt finite stria* ot 
segments 3-5 of abdomen, more spiuy legs, and soinenhat sHolleii hind 
femora In sculpiutaia the scape is darkei than the tiiniclo joints, the 
metanotum is less e\idently bidentale, the female abdomen is bispinose 
at apex, and the hind femoia aie much swollen In arnica the coxa* me 
black, the shalloH punctures of the mesoscutiim aie hardlv discennbl", 
the posteiior margin of the piopodenm is inoio couoaxo with the 
projections more definite, the female abdomen is biapmos^ at apex, and 
the male abdomen is more slender 


HOPLOTELEIA AMT(\i Nm\ Species 
Female — Length, d 25-3 50 mm 

Black, the tegula* red, legs bright i^ddish-vellow, thi loxu black 
the tarsi dusky, first five antennal joints leddish-^ellow, the pedicel 
sometimes dusky 

ITead fioin doraal aspect a little mnir thau twice as wide as long, 
a little yet distinctly wider thau the thorax, veitex hardly dt^scouding 
to the occiput, vertex and uppei frons coatsoly roticiilate-punctate 
without a longitudinal tendency , betwetn the ocelli an* about two 
connecting stns, behind the lateral ocelli and on either hide of the 
upper frons is fine impressed reticulation, frontal impression xcry 
broadly rounded above, shining, without definite struE, checks coarscl> 
retlsnlate-puDctate. An tenuie .normal Thorax a little longer thau its 
9 
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(greatest width , bcutum with flno close unpriced reticulation and finely 
wrinkled, the median lobe with large confluent punctures posteriorly 
and smaller confluent punetur»<( against the anterior margin, scutelluin 
coarsely couflucutly punctate, motanotal plate deeply concave and 
plainly bidentatc postcnoily, the median carinie wide apart and parallel, 
posterior margin ol the proimdeum distinctly comavc medially, witli a 
strong blunt projeition at the junction of the lateral eanna^ Posterior 
femora a little swolhii, postiiior tarsi slightly longer (6 5) than their 
tibin? Fon wings leaching ol abdoimii, subhyalino, venation 

fuseoiis, maiginal vein om-thiid as hnig as the stigmal the postmargmal 
almost threi times as long as the stignial Abdonun no longer than the 
head and thorax united, slightly innio than twice (20 9) as long as its 
greatest width, segment i two thuds loiigu than 2, almost as long 
as 1 and 2 united, h before the api\ ti unrale and armed on either side 
with a shoit sharp spine, 2 stioiigU stnate, haidly sculptured between 
the sti '"Li ept lateialh , I denseh rather fine Iv inegularly striate and 
wntli shallow ohseiue pum lints hctwein, 4 with similai hncT seulptme, 
the ])iinetuies moie distinct on o h ictu iilate punctate 

Vale -Aiitenme black, thehiapc led the ])cflu‘l suniisc'd with red 
Abdomen distinitU nanower (2 i) than the thotav two and two-thuds 
as long as it« gieatcst widtli , apical segment bioadl\ truncate and with 
a shoit tooth on either side 

llitbUat • South Queensland (’hinelMlla 14 lemahs, 1 male 
Januaiy-Mauli, A P Dodd, (Toondiwnidi lines tcMiuihs, two males in 
January, APD Xew South Wales Warialda one leinale in Januaic 

Holofijpt and Alloti/pr in the Quteuslaiid Jluseum 

Pmnftfpis ju the autho! s lolhslion 

Till sh.dlow depressions oi obsciiie pum Inn's of the s<ntam aie 
luiwh hss evident than in stnlplnrafa pnhhtuonns, and fadtiata, 
while the pioiei lions ol llie posteiioi margin of the propodeum are 
inoi ^ pionoiiiKiil Diflfeis from tin Jemulo ol f(pd(rain in the smooth 
tionfal impicssion, black iomi, and the piesenre of the short apical 
spines on the aMomm, fiom ^ndplnrata in the normal hind lemoin, 
black lOMP, and broadly rounded fiontal iininession, fiom puhJinror^i}^ 
m the black eox<e, apical sjiinis of abdomen, and densely scnlptured 
cheeks 
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The Location of Saponin in the Foam-bark Tree 
{Jagera pseudorhus). 

Hy W I) FRv^cls, Assistant Qovoriiinent Botanist 
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I — Introdiictton 

Tlie bark of Jaytta itseudorhus was a (ominertial rommodity in 
Viistraha cluiinn the ^var It ^as used as a. siibstilnte foi ciuillaja bark, 
wliieh produces a ‘^hpad* or foam on cordials TJu utilisation of the 
local prodiut i^as due in a gieat measure 1o tho enterprise ot the 
Forestry authoiituN of Quionslard, ivho at the lime constituted a section 
of the Depaitinent ot Public Lends ;Mi C J Tiisf, the Sc^erotary 
of the present Piovjsioiial Forestij Board ot Queensland, mfoimed the 
writei that about 9 tons ot the baik of the species were collect ed and 
disposed of to bribers and cordial nuumfiu turers Owin^ to the 
seatteied distribution of the trees which increusod the cost of lolkrtion, 
the demand for the bark has discontinued in recent Aeais In a leport 
[121 publishcii m 1919, Mi E H P Swam, then Director of Forests, 
states that a sample of tlie bark of Jagna fwudorhus, which was 
submitted to the (loveminent Analyst, was found to contain 0 9 pci cent 
of saponin 

R Ilamlvn-Hairis and F B Smilh [71 iiivestipated the jioisonous 
action on fish ot inlusions of the bark, which was known to be used 
by the aborigines in pioeunng fish forlood Ilamlyn-Harns and Smith 
found that the bark contained saponin, and is a lapid and powertiil 
piBCioide, producing death m eonc entration ot 1 1000 They also ascer- 
tained that frothing ot an infusion of the bark took place at a dilution 
of 1 10000, and hmmolysih of blood toipusel<*s at a eonci ntration of 
1 14000 The leaves wore found hy them to fiee of saponin 
The to\ie eflTeet on fish and the liaiiuolytie pioperty of the saponin as 
demonstrated by those authors indicate that the use ol the bark m the 
manufacture ot cordials may not be advisable 

The loam-bark tree is more* familiarly known in a technical sense 
under A Richard's name of Cuparna pseudorhus The species was 
transferred to the genus Jagera by L Badlkofcr, who applied himself to 
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the study and revision of the Sapindacete As Bsdlkofer’s nomenolatare 
appears to be accepted by very many ^ystematists, hia combination 
Jagera pseudorhuM is adopted m this paper It is regrettable that the 
name which is more familiar locally has in consequence to be regarded 
as a synonym 

In habit of growth tlie foam-baik tree is not a largo species It is a 
itin-forest tree So far as the writer has observed it in subtropical 
rain forests, it do's! not exceed about 60 feet in height and 12 inches 
in stem diameter When growing in the open the trees produce a 
dome-shaped head of foliage and a short stem Generally the species 
IS st^rssly distiibuteil F M Bailey 111 states that it ranges in 
Queensland fiom the Brisbane Itiver to the Barron River Ranges of 
I North Queensland Accoiduig to Bentham 121 it occurs as far south 
as the Hastings River in New South Wales These locality records 
show that it langes from 17 deg S to 32 deg S It is not found far 
inland from th» coast and coastal ranges It is conhned to Australia 

The properties of saponins and their distribution in the plant 
kmgdom are outlined by GreslioH fol, Kobert lUj, Haas and HiU [6], 
Holisoh [10], and Ozapeh [4] J H Maiden I9J has also published some 
notes on saponins and tlieir occurrence in Australian plants It is 
observed by Kobeit that such a wide distiibution m the plant kingdom 
as that of saponins is possessed only by the (‘ssential oils Kobert and 
Haas and llill state that all saporiiis when treated with strong sulphuric 
acid exhibit red or violet colours According to the authors quoted 
above, the saponius may be briefly desciibed as nitrogen-free glueosides 
which on hydrolysis yield sugars such as glucose, galactose, arabinose, 
and rliamnose, together with other substances termed sapogenins whose 
constitution is unknown, they are amorphous and colloidal 

Molisch [10, p 1961 (luotes Oreshofl* to the elFect that saponins in 
barks and in the rind ot fiaits act as protective substances, and in 
seeds and roots serve as rescivc maleiials Molisch also pomts out 
that the location of saponins is not known in most plants, and that it is 
therefore desirable that someone should investigate microchemically 
their occurrence in the cells and tissues ot the numerous unstudied 
plants 

F Cxapck f4J includes the saponins under the chapter heading 
of little known, omnioellularly distiibutcd, uitrog|en-free end-products 
of plant metabolism He states [4, p 527] that, aecording to the nuero- 
chemical investigations of Rosoll and Hanausek, saponin occurs in 
solution in the cell sap, principally in the parenchyma cells of bark, 
w<kKl and medullaiy lays Furthei on [4, p 535] he remarks that 
different saponin bodies piobably oeeui in the Sspm^oes 

II — ^Methods 

In locating saponin in various parts of the plant four properties 
of saponin were utilised (1) the production by shaking ot a foam on 
the surface of the solution obtained by steeping s^mnin-oontsmmg tissues 
in distilled water, (2) the production of a reddish'Tlolet colour on 
tieatment of sections with equal parts of eoncentrsted sulphnne aeid 
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and aJMoliite alcohol , (3) the insoltibility of almost all aapoums id 
absolute alcohol, (4) the solubility of most saponms in water The 
treatment with concentrated stilphurie acid and absolute alcohol la a 
modification of a mctbo<] adopted by IlanniiMek and outlined by Molisch 
[10, p 196] In addition to the application of sulphuric acid and 
alcohol Hanausek finally added feme chloride, \sliich m tlio presence 
of saponms turned the reddish-violet colour to brown or biownish bine 
The writer was unable to obtain this final colour reaction with feme 
chloride either m the saponin-containnif; sections or in the solutions ot 
saponin contained m test tubes 

This colour test with ferric chloride is appaiently not univ'^'sally 
applicable to sapoiiins, as Haas and Hill [6, p 165J state that concen- 
trated sulphuric acid coulammg a little foiru* eblondc gives with many 
saponins a blue or bluish-green colour or rtuorescenee The application 
of concentrated solphuiic acid alone to hoetions of the tissues was not 
found satisfactory The action ot the concentrated acid partly destroyed 
the tissues on aceouiit of its solvenf action on c<>lhilose It also converted 
the greater part of the sections to a icd<iish-bioi\n colour and produced 
numerous gas inclusions which made observation of the tissues difficult 

The addition to the concentmted acud ol uii e(|ual volume of absolute 
alcohol as used by Hanausek produced a very usetiil testing combination 
which gave good results Sections of those tishues which showed positive 
reactions with the concentrated sulphuric acid and alcohol were also 
submitted to a solubility test by heating them in distilled water, and 
another Beric*s of sections of the hanu‘ tiaanes was subjected to an 
msolubility test by treatment with absolnti* alcohol The sections wrere 
then tested with the sulphuric acid-ulcohol combination If the\ gave 
positive reactions in the casts in which they weie Ircntcil with absolute 
alcohol and negative roaitious in th' instdiieos in which tho> wore heated 
in water, the results weie regarded as confirmatory 

III — Tur LoCVTTON of SiPONIN in the StFM AVU HRXNCIIliETs 

Small pieces of the fresh bark of the stein of a large tiee which 
were steeped in distilled watei produced abundant fiothing when 
shaken The froth was immediately dispeised by the addition to the 
liquid of a few drojis of alcohol The dispersive effect of alcohol and 
ether on saponin froth is mentioned in the Hiitish Phai maceutieal 
Codex [3] Sections of the bark of the stem on Ireatincut with the 
sulphuric acid-alcohol combination developed the reddish-violet colour 
in the walls of many of the sclercnchyma (cUs and m the walls of many 
of the bant fibres and parenchyma cells m the outei part of the phloem 

Therein a continuous but often very uneven iing ot seleienchyma in 
the bark of Jogera pseiidorhuh It is situaW between the cortex and 
phloem (see Plale I , Figs 1 and 2) Sclerenehyma cither coniief ted with 
or isolated from the continuous iing is often dovelopeil m the coitex and 
in the outer part ot the phloem Badlkofei [11] remarks that the ring 
of sclerenehyma is characteristic of the bark of nearly all of the genera 
of Sapindaoece Seotiona of the bark of the stem when heated m 
distilled water for one hour irnd treated vnth th® stilphuno acid-alcohol 



54 PBOOEEDlKaS OF THE BOYVL 90CIKTT OF QUEENSLAND 

combination showed no reddish-\ioIet eolouration On the other hand 
Koctions of the snmo tissues placed in nbuolute alcohol for one hour and 
treated with the reaprcnl gave a positive colour icacUon in the walls of 
many of the cells of the tissues which gave the positive reaction in 
the onginal sections which wcic not treated with absolute alcohol It 
18 therefore assnmid that saponin is pii^ciit in the walls of many of the 
bcloren(3h>ma tells and in the walls of mnnv of the bast fibres and 
parenchyma tells of the outt^r phloem 

Owing to the presence of a large amount of sclerenrhyma m the 
hark of th« stem, veiy thin sections ot it eould not be cut with ease 
For this reason observations on the distnbution of saponin in the bark 
ol tile stim wore not so precise us tlioseiiiadt upon sections of bianchlcts 
No fresh wood of the stem was available for investigation 

Bianchhts aliout ‘3 mm lu diamePr wcie selected foi study Befoie 
conmioiu mg niitioscopieal work it was asccrlnmetl that small pieces of 
the hark and wood, attcr being plaeed in distilled watoi, produced a 
foam on the suiJuct ot tin liiiuu' when it vias shakni The froth was 
more abundant in th** solutions obtained fiom the bai k Sections of the 
branclilcts upon treatment with the sulphurK aeid-ahohol (‘oinbination 
showed the leddish-vioict colouration in the walls ot man\ of the cells 
of the (oitev, in tin walls ot s<inie of tht idls ot the selc renchyma, 
and 111 th« walls ot nianv'^ ot the bast fibres and parcfnhvmA cella of tin 
outer plilocm The cells ot the peiideim did not show the colour 
reaction In some sections the most intense coloui vvae developed in the 
immediate vicinity ot large scl‘‘ieii(h'iina cells These sderenchyma 
ccllfl were siinounded by the reddish-violet colour and weic situated on 
the iiinei side ol the silcrenchvma ring The woo<l ol the branchlets 
gave taint rea^tiona which were toiiflnod to the m ry young wood The 
walls ot some of the wood ia>s, of Mime ot the wood fibres, and of 
som( ot the v<‘ssi‘ls showed a faint leddish-violet coloin 

Both the wood and baik ol bianchlcts gave negative loactions after 
being heated in distilleil watei foi one houi, and positive reactions 
aftei ticatinent with absolute alcohol Sections which had remaiu®d in 
aliboluto alcohol foi se\eral davs show til the loloiu leaction with the 
HulphuiiG arid-ahohol m the same tissues whuli gave positive results 
with fresli matei lal The scleieiieln ina ring m the bark of tin bianelilet 
measunng 0 mm in diuimter was very inegulai and its maximum 
breadth was 48 inm The stiuetuie of the oiitir part of the bark of 
the bianchlets is shown in Figs 1, 2, and 3, Plates I and IT 

IV — Thl Ixk vTum op Svponin in thf Root 
The material tor investigation was taken fiom a laige tree, and 
(onaisted ot a secondary root 5 mm in diamotei Small pieces of the 
bark and wood produced abundant hothmg on shaking the distilled 
water in which thiy were steeped As ni the stem, a ring or sheath of 
aclerenchyma occurs between the cortex and phloem The application 
of the sulphuric acid-alcohol combination to sections showed that 
saponin in the secondary root is distributed in a similar manner to that 
in the hrnncthlets The cortex, outer pait of the phloem, and the very 
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joauff wood gave positive reactions, and the leddish-Molet coloui was 
principally located in the cell wdlla As in the bitiiK hleta, sapozun was 
not uiiiforrnly distributed but occuneil m iiuniy of the ccila of the 
tisaues 

The young wood ot the root rcac ted much moi > strongly than that 
of the branchlols, and an inteiis<* rctldish \iolct folf)nf developed in two 
or three low's of the wood fibie^^ neanst to ilie cunibmm The boat 
fibres and parenchyma were the pails ol tlu onlei j)hloeni most affected 
by the testing solution The settjons tnaled with absolute alcohol and 
fhoHO heated in distilJetl watd gave ]iosjfj\e a ml negative leactiony 
respcctivol> when subjM*te<l (o tlio .ufioii ol the sniphiiiic ucid-dleohol 
< ombiuation The peiuleim vielded no luduiitiou ot the piestnce in 
it of saponin The sliiietuie of the oiitei puii oi tin setondaiy root is 
shown in Fig 4, Mate J 1 

V — Till- L(kmion 01' nmumv in iiih Wwii-soK Till Fruit 

The finit is tliieelobed iind lhie( (illnl K\t<inall\ if is eovered 
bv' denst*, brown iigid bans at s< hi 1 1n* walls ol fJie iriiit me verv 
thick and haid They are iHnunled tvUnialfy and interniilh by a 
•(oatnig oi paienchyinatous tC'-sin m whnli groujis o£ scU leiu hyuia 4 ye 
embedded Thepait sunoiinded bv the ^•^teMldl ami mtiTnal coatings 
IS (oniposed of loose (tiled tissn \iiiiieions a im nhii buiidl'’s jinssing 
from the internal coating 1o the (vtsmal one fi.ndv* the loose-telletl 
tissue The walls of immatuie fi^sli fiuif wtn exAiniried Small pieces 
jminciscxl m distilled wafei and sh«ikeii puKlmid on fin* siiilace oL the 
solution an aliimdanl fiofh whicdi was iniim di.itc Iv dispersed by n few 
drops of ahohol Traiisv«rse sections of tlu w il*s wlim tTeat(»d with 
the sniphuiic d(ubaliohol oondniiatiou showed the ii ddish-violet colour 
m the walls of man} of the cells ol the sclmnchvina gioups and in 
many of the spiral vessels of the \as(.ulat biiiidhs Some of tin tells m 
each instance lemained uncolonrcd 

The sections tieatid w ith absolute ikohol toi one houi and subjected 
to the sulphurie acid-alcohol conihin^tioii ga\e results siiiiiIhi to tliOM* 
of the original sections which woie not tiiat"d with absolute alcohol 
The sections heated in wotei for one hour v\h(n placed m the testing 
leagtnt developed a very fand j«ddjsh-violpt coloiii m some of the 
spiral vessels of the vaseulai bundles but th( sclereiieliyiim cells 
remained unaffected Evulentlv the saiioiun was nof thoroughly 
extracted from some of the spiia^ vcsvls h\ tlu tieatmeiit with water 
Unfoitunately no heeds wore available 1oi ovaniinHlion In the fruits 
collected theovulea remaimsi ludiineiitaiy 

VI — The Loc\tion or Svpomn in inr Lf\r.hn 

Theoliaervationfl outlinwl in this section w re nuule before the writer 
was aware of ITnmlyn-IIarris and Smith’s statenunt 171 that they had 
found the leaves of the species to he fru of saponin Sections cut in 
a transverse direction to the nndiib oi t1i« leatlet, when treated with 
the sulphuric arid-alcohol (ombmatiou, developwl the reddish-violet 
colour in tlie cells of the xylem of the v ascular bundles composing the 
internal part of the midrib, ih a few of the cells composing the sheath 
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of Bclerenohyma snirounding the vascnlar bundles of the midrib, and 
in many of the oellg surrounding the selerenchyma sheath The colour 
reaction was also obserred in the spiral vessels of some of the vascular 
bundles composing the smaller \eins of the leaflets Although some of 
the colour was present m the interior of the cells, the greater part was 
concentrated in the cell walls The remaining tissues of the leaflet gave 
negative results with the reagent 

S^ections placed m absolute alcohol for ouc hour reacte<l m the same 
way as the original ones Some sections whuh were stored in absolute 
alcohol for two days also showed the colour reaction in a similar manner 
when treated with the sulphuiic aeul-alrohol eombination The sections 
heated m water for one hour, hovicvei, letained some of their property 
to produce with the le.igent the reddish-violet colour, which m this 
instance was decidedly laiiiter than that ot untreated sections It is 
therefore evident that the siibstame producing the reddish-violet colour 
with the reagent is onlv partly extracted by heating in water for one 
hour The midribs ot six haHcts were disheefed out, cut into small 
pieces, and placed m distilled wrtei foi one liour The solution when 
shaken produced a small amounr ot fioth which was dispersed by the 
addition of a few diops of alcohol 

VII — TiIL IjOC VTION Oh SvPONTN IN THE YoTTNG TwiOS 

In order to test the \a1idit} of some ideas which were buggested b\ 
the distribution of saponin in other pai Is ot the plant, it was decided 
to ascertain its location in tUo \erv joiuig twigs For this purpose 
young twigs were sectioned at positions from 6 to 9 mm below the 
growing point Sections when ])la 'cd in distilled water for 30 minutes 
produced a froth which was iinmodiately dispersed by a few drops of 
alcnliol Sp«tions treated with the sulphuric acid-alcohol combination 
del “loped the reddish-violet <olouration in a few of the cells of the 
cortex, in the cells composing the sclerench^ma groups situated m the 
( ort(^x near the proiecting angles ot the twig, in all of the eells composing 
the sdeicnehyma ring, in dll of ftie eells composing the xylem groups, 
and in many ot the ligmfled ctlls of the mcniulla It ivas observed 
that the colour was less ni evidence in the cells of the cortex of these 
sections than in those of the biaiiehlets The reddish-violet colour was 
mostly concentrated in the cell walls, but it w’as also prcbcnt in the 
small lumuid of niau> of the srlerenchyma cells 

The sections tr^atcnl with absolute alcohol for one hour and then 
placed m the reagent gave resultp similai to those obtained by placing 
sections direct m the leagcmt The sections heated m distilled water 
lor one houi and then placed m the reagent showed a famt reddish- 
violet eoloui in a few ol the tells of home of the xylem groups, otherwise 
the tissues gave negative results The xylem groups in which the famt 
reddish-violet colour was formed after heating the sections in water 
constituted a ver> Hmall proportion of the number which gave positive 
results m the sections placed directly m the sulphuric aoid-aloohol 
Gombmatioii 
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OP SAFONTK IN POAIC-SABK TREE — ^PBAMCIB 

The Bclerenchsona ring in the bark of the young twigs which were 
atifcioned waa much more regular than that of the bianchleta It 
measured 04 to 06 mm m breadth 

VII I — 1nteri>si t V noN ot KfsutjTs 

The results obtained trom the sections of the leahetb were not bo 
definite as those produced bv the other parts examuied The &aponui- 
like substance m the inidnb ot the leaflets is 'evidently less soluble in 
water than the saponin demonstratui in other parts ot the tree 
Aocording to Kobert [8, p 244J a few s^iponins aie only soluble ui water 
to which a few diops of alkali have been adiletl The 8a])0niii-like 
subsiaiKc in the midrib ot Ih^ leaflets maj not he entirely difTerent from 
saponm in the other parts, as its location toi responds with that of 
sapomn m some of the othoi tissues h’or instuiui, it oicucs in tissue 
adjacent to a sderonchyiud sheath and is soim times locate<l in the eellb 
ot the selerenehyma sheath In this I'^peel its location is comparable 
to that of saponui lu the (oitex and self lenehyma sheath of the 
branebJeta and m the eorte\ ol Ihe lools II also occurs in the cell 
walls of the x^lem of the \as<ulai bundles ol the midrib, and ih in this 
instance similar in location to sapmiin in the xylem groups oi the >oung 
twigs and m the xylem ol the roots Th« absence of s<iponin from almost 
the whole ot the ohlorophyllous tissue ol the hsiflets was indicated by 
the investigations This observation is jicutly eoiifinned by Hamlyn- 
llarns and Smith 17], who found the haves to be tree of saponin It 
CJgg«^R that saponui in this spccuN is not a dirwt product of 
photoaynthesis 

In some ot the tissues sapo.iiii was not uuilonnly distributed It 
was found to occur irregularly in the cortex and fuiter phloem of the 
branchlets and roots tn the \yUni gioups oiitl sclereiw hvma sheath of 
the young twigs it was evenly distributed Th • saponin (’) in the 
xylem of the vascular bundles ot the midrib of the leaflets was also 
generally and evenly distubuted In all ol the tissues examinc'd the 
greatest concentration ol sHponiii was found m Ihe edl walls 

The possible connection of saponm with the formation of the cell 
walls of the selerenehyma and xylem was suggcsteil to the writei by the 
position of saponm ui the seitions ot tfu stem braiiehlets, loots, and 
walls of the fruit Haponin was oft-^ii eomentrated m the cell walls of 
Bolerenchyma Examples w< re pioMdisl in the lase of the set tions of the 
walls of the fruit and of tlie bark of 11i<* stem and branchlets Tn the 
loot the walls of the very young wood fibres showed an intense reaction 
for saponm, and the piescnce of a slight rimount of saponm was indicated 
in the walls of the cells of the veiv young wood of the branchlets To 
tost the validity of the hypothesis assoeialmg saponm with cell-wall 
formation, it was decided to ascertain the location oL wponin in the very 
young twigs If saponm is connected wuth the coustim tioii ot the walls 
of the oella of tha selerenehyma and xylem, it could be anticipated that 
saponm would be concentrated lu the w'alls of thise kinds of tissue in 
the young twigs^ because sclerenehjraa and xylem are being formed or 
are 4nly recently formed m this part oi the jilant The result of the 
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investigation of the young twigs supported the hypothesis in a positive 
way The entire solerencliyina sheath, the sclcrenehyma groups m the 
cortex near the angles of the twigs, and all of the ( ells of the xylem 
groups showed an intense reaction for haponin, and the colour reaction 
was ^iost strongly developed in the cell i^nlls 

The piesence of ssponin in the bast fibies and pdrenehyma of the 
outer part of the phloem ot the braiichlets could be explained by the fact 
that these tissue elements aie the ones ^^hlch aie transformed into 
scleienchyma iis giowth proicssis In the eortex of the branchlets 
saponin is also abuncldiit Jii maii^ of the cells Although it would be 
difficult to show that tlie actual coiljuil cills uhuh contain saponin are 
in couiKc ot conversion into s< ler«nthj ma, Iheio exists lu the cortex 
ot the biauelilets a laigo ainoMiit ol selerem lijma eitliei in gioups or in 
the form of isolated cells 

A vei V laige amount ol scleitnchvnia is formed iii the outer portion 
ol the balk ot th » biaiichlets Tins is shown by the tact that the 
Helen IK h^ma sheath in the >oinig twigs measured onh 04 to 06 mm in 
thickness while m the btam hkts measiuiiig 0 mm in diaiuctei the sheath 
of sehrenchMiia attained a maximum bieadth of 48 mm The photo- 
nueiogiapb of th« tiansvt rs<* section of the hranehlet whieh is roprodiieed 
m Fig 1 shows 1h( great extent ot tin scleienehynia and the iiregulai 
thickness ol the sheath whuh it toims 

IX — Tiif Finciion op Smxinin in iin Splctbs 

Tlie fact that Hapoiim was found in gioati^st coucentiatiou m the 
tell walls suggests that its lumtion is coneeriied with the conslruetion 
Ol composition ot the cell walls The presMite ol saponin in, or its 
association partuularh with, the ctll walls of silerenchynia and xylem 
(wood) appeals to connect it with the development of th^sc kinds of 
tissue The association ol s<iponm with the stiucture oi eomposiiion of 
cell walls, which ue composed of either (olliiloso or wood, is paitly 
suppozted by the facts that saponins contain carbohydrates and that 
eellulofleis a complex carbohy diatt which also enterb ni large proportions 
into the composition of wood The investigations have not shown where 
tiapoiim oiiginatcs in the species It is evidently alwent from almoHt 
the whole ol the cblorophyllous tisbuc of the leaflets Posaibly it arises 
in the piotoplasm and is tiaiisfeiied in very dilute solution from cell 
to cell through the perl orations of the cell walls 

X — SrMMAUi 

Saponin was found to be located in th« following parts of the tree — 
Many ot the cells of the eoifex of the stem, branchlets, and secondary 
roots, some of the cells of the selerenchyiua sheath of the stem, 
bran( blots, and secondary roots all ol the colls of the sclerenchyma 
alieath of the young twigs, many ol the bast fibres and parenchyma 
cells of the outer pait of the phloem of the stem, branchlets, and 
secondary roots, all of the cells of the xylem groups of the yonng 
twngs, the veiy young wood flbies of the secondary root, many of the 
cMh of the sclerenchyma group- in the walls of the friut, and many 
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ot the spiral vissels of the va**pulap bundles m the avails of the fruit 
Faint reactions toi saponin weic sliovii by the various tissue elements 
of the very >oung wood of the bianchlets The Kreatosi i oncentration of 
baponin was found iii the cell walls oi the various tissues Almost the 
whole of the chloropliyllous tissue ot the leaflets pave negative leactions 
with the testing reagent (concentrated sulphuiie acid and absolute 
alcohol in equal parts by \oluine) A saponiii-like substance A\as 
located in the cell Malls of the x^hm of the vast nidi tniiidles in the 
midrib of the IcaHefs, and in the kHs supnMiiiding the sclomuliyina 
sheath ot the midrib ot tlie leaflets This saponin like substance was 
NometimfN piesent also in the erlls ol the sehTenilnma slralh of the 
muhib It differed troni siiponin found m the other pails in beinj? loss 
soluble in water 

The < om piitialiou ot sHpuuin in the eell \mi11s suggests thal it is 
foneenied uith the eonstimtion oi coiMjMisilion ot the cell walls The 
iie<iUont oeouiience ol saponin in assoiialion with s( h lonchyina and 
xvlom siigg'^its lhat it n)a> he e^^poeialh («)iiiieilMl with the elnboiation 
of lignified im<l baldened tissue 
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EXPLANATION OF PLATES 1 » IL 

The photomurographis iJiastrato the struituTe ol some of the tlttoes examined* 
Pigf 1 and 4 W( ro photographed with a 16 mm apochroniat N A 0 3 and compen- 
aating oeuJar S Figi 2 and 3 were photographed with a 4 mm apochromat N A 
0 05 and oonipeuHatuig ocular 4 


PLA.TI I 

1 Traneverse seitiun of outer pait ot bark of branchlet 0 mm in diameter The 

outer surfflco is shown in the uppermost part of the pietoro Inwards 
from the suiface the dark band of small cells traversed from left to right 
u lighter portion is the piriderui Inanids from the penderm is the 
coDiparatire]> lirgecillcd cortex In the cortex slightly towards the left 
IS a group of sclercnchynie Inwards from the cortex is the selerenohyma 
ring which is composed of im gular groups ot cells with lU defined or smalt 
lumina (cavities) The sclcrcucliyma with very small rolls m tho upper 
]iart of tho sheath consists of thickened bast flores in section The 
Mileremh3n]a evUnds in inegnlar mssses towards tho lowermost part of 
the picture .ind is shonn as pale in the photograph The comparatively 
largi , clear apertures in the lower half represent the sieve tubes in section 
Tho dark, thuk walhd cells betwi>in the sieve tubes are bast fibres X 100 

2 Hadial section through outerrmost i>art of bark of braachlot 9 mm m diameter 

On extreme right the surface of the bark is sliown Inwards from it u tho 
pcndemi consisting of two ecnes of vnall colls arranged in horixontal 
rows Inwards from the pcndemi is the cortex consisting of large cells* 
The cortex is bounded on the left by the perpendicular band constitutini^ 
the selcreiicbyma ring, which is composed of highly lignified bast fibres and, 
on the upper left side, of stone cclle Borne nullgnified parenehyma is 
shown on the lower loft side of tho scicrenehyma nng X 170 
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PLATfe. I 



ri|r 1 — Traii6Mi4o sKtmn ot oiiloi |iait oi luirk ot branchUt «f 
htqna pse}ularhu'* X ino I’ljr sdion ot oiiti r i»art of Uirk 

ot brin<bkt ot Jaytm psia{hnUu» X 17U 



Plate II 

{ P irt ot t)u 'iiinu Mitiou tiu uulmiiuit {loitiou n1 wluili is sliowu in 1 ij; J 
M liL until jMit u1 tin pliliHiu IS slumii ui tins pntuio 'ilii lirKi, npcii; 
\issiMikc ilimciits pissing iinn tu|) to liottuni ot jiKtiiii iil mlvl tnliis 
'Nu HUM iiilils on tlu lati I il wills tit tin sii\L.tulKs lu iiitli timth srtn 
111 iiliits Sonii liist films ill mIiowii liitwuii tin sum tiiliis uii tin 
lull of tlu |ii(1ui( '1 In \ (IK tiiiusttl 111 jiliits b) st pt i mil nitom 
piiiiud In pinii(h)iiii wliiiii is sliowii ftiw nils tin tup inti buttuiii On 
tlu istniiu lilt tiiiii^ilitl p III lit |i> III I IS shown X 170 

4 'iniisMisi Si (lion ui suuiitliis lucit ' iniii in tlniinitii sliuwin^ uuh i ]>uition 

tliL biuul, (Ink biiitl iii tit iipjic i | lit intluatis tlio tKisitiuii of tlu 
[K nth nil llihiw it tlu <uih\, (oiisistiii^ 2 »inuipill> of Mi} cells, 

IS sluiwii Pt low till luitiK the irriKiilii biiitl ot tisHiir conipusnl of cells 
with ill th full tl iHUintlaius is Uit hi hiciii h\in i iiiik In tin inuhllc of tlic 
pittino the sihiiiulniii i nn^ is seni proiutinK im^nnls initl IhinkinK two 
lii^o HU\itiilKM 1b low *lif HI h It 111 hv 111 I 1 iiii; tlio ilukullul tissue is 
tlu jihlmni Ml wliith thi Uii^u ipeituies iipnsent sievi tulus iii section 

llic lowmiiust poitiou ol the piitun show tie wooil X lUO 
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Pjaiil 11 



Fiff 3— Uadinl «ioctioii of oiitiM ]iiiit of phlopin ot bi iiuhlrt ot Jaffna 
pstuJurhat X J70 Fiff I — Tr«in'<\irsc section of ouUr pjut ot root ot 
Jugtta pseudorhug x 100 
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Revisional Notes on Described Australian Robber 
Plies of the Genus Ommatius (Asilidae). 

Hy G H Hard\, 

Walter and Eliza Hall Fellow in Economic liiolog>, Queenaland 
University, Brisbane 

(Placed befoie the Boyal Society of QuremlaHd, Jlth June, 1928 ) 
(Eight Text-figures ) 

The illnsti ations of the g‘‘nitaliu given lieie arc robtiiotcd to the 
lateral view of the iippci and lower tor<‘eps cind, when showing, the 
vcntial platf The lamelLv me sometiiiies hidden when viewed from 
this aspnet, but luvariahlv they arc situated just below the dorsal 
process ot the upper forceps when that structure is pr«*sent, and it 
may bo so found on the last tom species desciihed below Care must 
be taken not to confuse the lamollw with the outline of the parts 
illustrated when eompansoiis me being made The shape of the 
genitalia, as exhibited by the eight specu's her" given, eweeds in variety 
that of any other Australian gdius I am ac<|uamted with, there are 
up to five distinctive types, which suggests that the genus is a complex 
one, but the feitialu ovipositor of all the species appears to conform 
to but one type that is not dissimilai to that of Keoaraim 

It would seem that White confused species to a certain extent, and 
so, when his material is re-examined, it may he possible to modif> the 
synonymic referenees given here The adjustments seem to be neces- 
sary under 0 dimvdiotus and O fema, foi the ioimcr is a very consistent 
form that Wlute seems to have regarded as a van"tv ot the latter, 
whieb itself la a species that vanes in colour Again a vaiiation of 
0. lema was described by him as a distinct species The synonymy 
regarding the other species seems to be clear enough, except peihaps 
that of 0 wtiicrua, which, as known to me, may ultimately prove to be 
a complex of two very closely related species 

In the Gibbons collection, now m the Australian Museum, Sydney, 
there are four named species of Ommohiw . O disUnctus Ricardo, a 
paratype, 0 onffustwentns, and two others under manuscript names, 
one bemg a specimen of 0 dumehatiu Mac^ , the other I did not identify 
at time examined, but is I thmk O lema Walker, it bears the number 
9 on the pin 
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Ke^ to the apeete^ of the genua OmmaUua 

1 Cunitalia of ther male ^rith the upptr foieop^ simple 2^ 

Ucuitaha wiUi one or moic profO'^ses on the upiHT foreeps 4 

2 Up{x.r fori-epi short and simple, the lower forciijs mucli io&Ker and with 

a procoM on lower edge chmenata Riutfdo. 

Upper forceps niuc h longer than the lower onen, lower torcei>s simplp 3 

^ Femora intirely bJi(k anpu^Ui entm Macq 

Femora only inrtly blaik. i/ttumwBig. 


4 Uppir for(.(p8 produced into a ekndcr pioiess that is broadened out, 

apntulatc lurm, at thi ajK\ ^/i/nkhatutf Mitoq 

[Jpp«r lurcipH with from one to thici inocishLf 5^ 

5 ITjjper forceps with oiu or two pronHses 6 

Upper ioriepH with three processes 7 


Mouatachi < ntirch white One iirociss issuing from the upper corner 

of the force pH quecnalandi liu 

Moustnchi with dt 1< ist souk bl uh hairs The longci of two proceHscs 

iHHiK s from the lowii (oiiur ot lonejis pi/09HS White 


7 Uppir prcKiMs ot iijqier lomiis slender uid Homewhnt limtlluliki 

liitcriiiidiatc process projictiiig will biNond flu otheis bowtst 
prcHiss soiiiiwlut sp itul itt /iniaWnlkor 

All time pifK(sscs sulnqual in Ungth dis/wic Kicardo 


• OMiMATIUS CHI \KNSIS Pill) (?) (Fitrl) 

Kuaiilo V)1J, !> HkI 

Omniatius (hnunsts Kdb jh ini exti d-lniutal ioiin, and its identity 
with the ono iifnie*d to h\ Miss Kiidido is not (•(»rtHin Ricatdo 
jetorde'd it fiom Qurensland but slio jrrue a \iHV gcnMalised desenp- 
tioi), and siihseipienth m Anstialian eolliM lions the name' was wionglv 
attributed to O ii/Zienes The'ie' an 1\\e» specimens betoi'» me 

that would afjpean to i»e that spee le's ^Icse i ibe d by Kieaiclo nndei the* 
iicJiiK ciTio cl iiinale eapluieel lu Hrisbaiie {No\«mb(r 1922) the otlien 
a iiidlo hire! I)\ (t Hates Hunelabent? (14 11-27) and sent ioi 
identifleal ion l)^ Mi K W Mmii'oiuei\ who subseeiuenlU donated it 
to the yueinslanei Museum 

The K nitalia ot the* male on this species is so extraordinarily 
rompliented that f }m\e hn<] diflie al1> in leduein^ its loniponents to 
simple teiiiis Tin u[)pei toieips die two simple plates, lather well 
elefined, but oxeilMiig the laigei ami more lat^ralU ^dae e'tl leiw er f oi ceps 
Veiitiallv lioin neai the base eif these lower foieeps there arises a 
slender pioeohs that ends m a hook-sliap^d apex, ami that is seen to 
eo^ei what can only be legarded as the lower edge ol the modified 
tiaspei The lentral plate Js ripres«*nt"d by a pan of hon/ontal and 
contiguous piocisses, slendei, hairy, and sornew'hat palp like 

OiMMATIUS AXHirSTIVENTRIS Mnequart (Fig 2 ) 
Macepiart 1849 p 89, Sehinti 1867, ji 410, Rieaido 191;*, p 163 
O <oro€bu\ Walker 1849, p 472, and 1855, p 759 
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The synonymy was given by Ricardo This common form is in 
nearly every collection, correctly identifaed It ih a black species with 
tibisB and markings on the thorax bright yellow New South Wales la 
the only State in which it is known to nri iir 

OMMATIUS VITTICRUS Higot (Pig ) 

Bigot 1876, p Ixxw , Ric<irdo 1913, p 161 O mackayx Ricardo 
1913, p 165 

I think the above synonymy will prove (Oircct This form seems 
to be the common one ot Southern Queeuslaiul, to which area it may bo 
confined Though quite distincl-ve in gcneial colouration and appear- 
ance, very old specimens may be confiise^d with anyii^Uvenirts, hut the 
leg colouration will distinguish it All the legs have u black stripe on 
the* otheivvise yellow temora, or the hind temoi i may be black only at 
the apex The speciimii with the latter coloui also lias the abdomen 
‘•ntirelv yellowish and the moustache entnel} white, but it does not 
(xhibit any maiKed difierence in genilalia 

OMArATH*S DIMIDIATIS Ma<i|iiait (Fig 4) 

Mutquait 1849, p 90, Rieaiao 1911, ]> 164, White 1916, p 168 

It appeals that this species oecuis thioughout the settled eoastal 
aiea of Queensland, and extends into N w South Wales at least ns far 
ns Sydm> White’s reference .ippcais to be^ a coinidex, tor he refers 
to a form on whieh the black is *‘oii the |)oste»noi pan sometimes 
redueeel to an elongate spot”, this charneteu ot the femora is eoiisistemt 
111 m> long v"rie»s so it is possible that Wliiti had a small O Inna 
amongst his senes ot four spee iriiens Jlaciiiunt el'^iibcxl it Irom 
Tasmania in the touitli supplement hut the localilv is etionexuis 
Ricaido rcterred to it liom Ncith Queensland as ”probahlv neaily 
allied” to dumdiutus, hul there tan he litth' ehmhl eoncpining its 
ulemtity 

OJIMATITTS QlIKHNSLANDI Kuaido (Fig 5) 

lluardo 1913, p 1G6 

A small black foini that may he* leadilv eoiitused with one* or other 
e>L the stnallei specMe*s Besides in the iimh* genitalie charaeteis, it may 
b' rejeogmsed by the emlirely volute moiistdclie ot l>oth sexes The 
]>rocosB on the uppei forceps js somewhat small, and situated ou the 
upper corner of the apical bordei , the apieal edge of th<*se foiceps is 
bent mwarda and has one, it not t^^o, eleiitaliems ilemg tliat e'dge, but 
these eoimot be regarded as p!oe(»sst*s Theio is only one pair before 
me (27th and ^oth I)ece*mber, 1920), Iwth Irom Brisbane 

OMMATIUS riLOSUS Wliit« (Fig 6 ) 

White 3916, p 169, ITaidy 1920. p 186 O /ems White 1916, p 170 

This synonymy v^as previously re*eonled hv me I liave a sketch of 
the genitalia taken from the type of 0 ptlosns, and this eonforma to 
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EXPLANATION OF FIGURES 

Male genitalia ui — 

Fig 1— Bicardo 

Fig 2 — OmmaiwM an rn<n« M iiquirt 

Fig 3 — Omnuitwff iifti/fue Bigot 

Fig 4 — Omfoa^iw dtmtdiatun M<)equatt 

Fig 5 — Ommafum quecnala7id^ Bir irdu 

Fig 0 — OmmaHiM piZo«uf White 

Fig 7 — Onvmatws lema Walker 

Fig 8 — OmmutiuB dtsttneiuB Bicardo 

Jf, Lower forcLpB^ uf, upper forceps ^ i p, VLotnl plate 


NOTEB OK AUOTBAUAK BOBBER VUES (OMHATIUS) 
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that iriven here, the genitalia of fipecimens conforming to the dobcnption 
of the typical 0 lev%^ are identical The species is as yet known only 
from Tasmania, but White added South Australia to it^ lange, probably 
erroneously 

OMMATIt^S LEM A Walkei j(Fig 7 ) 

Walker 1849, p 472, and 1855, p 759, Ruaido 191.^, p 164 
O obacurus WTiite 1917, p 89 

This synonymy is trntativtl/ suggestisl, as 1 hd\e not soon a spooimon 
that fits White’s description in e\ery respist The femora may be 
entirely black (ob^cunt^) or tht undorsulo may 1 r' l»ro\Mi or rod {letna ) , 
White mav have iiieluded the lattei as his r/mtfdnihfs The led coloui, 
when present, on the otherwise black femoia is jicihaps the one 
charactei that most readily distinguished the J'miHli from other species 
Also the outer side of the tibue is niiich Inrhtoi than tlu other parts 
of this segment, which again aids m the detoi ruination ot the temalo, 
but the oharaotor is not (onfin^d to the spn les In dosonbmg 

0 ob^curu^, White lefeiied to th( tibue as being * blown at the knees” 

1 hd\e not seen this lestiictiou, hut he also states that tin <ostrd margin 
IN tinged with blown, rspenalh at th« tip whnh wing eliaraeter applies 
only to the present tomi 

All my spin linens are from Bi isbaiie, wluie it oteiiis somewhat 
abundantly from October to Jaiuary resting on twigs, ppevionsl> it 
was only known irom New Soutl Wales This species can scaicely lx* 
the dnnrdiaft/s ot Mac quart, despite the fait Maequart states “legs red, 
femora above and tibiie below llaik” (Ricaido s Uanslation), foi he 
gives the dimensions as only 4 lines (alioiit 8 mm ) and states “Ailes 
claires ” 

OMMATirS DISTINCTUS Riuiido (Fig 8 ) 

Ricaido 1918, p bb 

Thm species, hitherto only known from Queensland, is also repre- 
sented from Dorwm, Northern Terntoiy, by one radio The form is 
readily recognised liy the tuscous spot situnti*d at the ape\ of the wing, 
but on the fehiale the spot tends to disappear 
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A Geological Reconnaissance of Part of the Aitape 
District, Mandated Territory of New Guinea. 

By n G BAGG\ir, B S< , Geological Survey of South Wales 
(One Geological Map and Section, Three Text-flgures, Six Photographs ) 

PlatPB 111 , TV, and V 

((^otnmunicaled by Professor H V Richards, D Ri ,to ihe Royal i^octciy 
of Queensland , )i7th Angmi, J*)28 ) 


INTRODUCTION 

Very little gcologicdl work haa been done in the Mandated 
Temtory of New Guinea, but recently several exploratory parties have 
been engaged in the seaich for oil, and a little has been added to our 
geneial knowledge of this large region 

All such parties have eueounteied similar diffloulties, many of which 
are common to goologieal work in any unexplored count iv, but some of 
which arc i>eculiai to tropical legions in general and to New Gumea in 
particular (/hief of these are thxreaw'd efficiency due to tiyiiig ehmatie 
conditional malaria, and the general difficultu^ of maintniinng food 
supplies, eonimunication, and tnuspoit 

‘In this papoi Hie mdieated, in a general wn> the pimupal 
geographical ami geological features of that pait ol the Aitajie district 
of which the writer has personal knowledge, togethei with notes on 
adjoming areas Six months weie spent iii continuous heldwork m thia 
distnct by a party employed by the Pacific Islands Investment Company 
of Sydney, consisting of Mr W A Chadwick, L S , Mr H A Robinson, 
surveyor's asaistant, Mr R A Ilanlm (in charge of food supply and 
transport), and the writer 

J am greatly indebted to the Pacific Islands Investment ('ompany 
for permiBBion to use information gained whiliit m then emplov My 
thasb are due to Mr Tom Iredale foi identification of shells, and to 
Mr W S Dun for remarks as to their geneial paheontological aspect 

T am much indebted for corrections and useful suggestions to Mr 
B C Andrews, Piofeasor H C Richards, Assistant Professor W B 
Browne, and Mr G D Osborne 
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PREVIOUS WORK 

Early coastal exploration of New GnmoH belongs more to history 
than to geography or geology ' 

Germany annexed the Territor> in 1885 but until 191,1 the 
exploratory work done was confined to the eoast and the laigei rivera 
such as the Sepik and Bamu 

The StoUe and Cumberlege expedition mapped a birge pait of the 
Sepik River and its tributaries during 1913 and 1914, and it is believed 
that the Germans intended to push on vigorously m ith inland ixploration, 
particularly with reference to economic gisilogv and botan\ , but of 
course the Great War put an end to these aetivituN 

Since the Australian occupation, lecnnteis, traders, and patiol 
ofHcers have been gradually pushing farther and farther aheld 

In 1917 Captain Macintosh investigated oil occurrences m the Smem 
and Mutapau areas, which lie aliout 40 and 4.5 miles, respeeti\ely, east 
of the limits of the accompanying map 

In 1910 Lieutenant Young made a patrol Konih from Vaniino (about 
90 miles west from Aitape), crossed the mam divide, and returned to 
Aitape 

Duimg 1920-21 pait of the Aitape district was examined by 
geologists of the Anglo-Persian Company They confined their attention 
chiefly to Matapaii and Ulau (see Map) ^ 

Government patrol ofBoerg have been over the coastal regions many 
times, and m 1925 an important patrol was cairied out by Mi A Wil^ 
into the region southward fiom Yakomnl 

Mr R A Ilanbn had previously made a recruiting trip into the 
district inhabited by the Wa-pi tribes, southwards from Aitape, and 
in so doing was probably the first white man to visit many of the xillages 
in this region 

The ]at(' Evan Stanley's report upon New Guinea innkes gtmeial 
leferenee to the geology of the Aitape distnct, but no mfonnation is 
given on the map accompanying his report within the bmits of the area 
examined bj the writer He also gives a summary* of the leimrt of the 
Anglo-Persian Company’s geologists on the Matapau area, and some 
general remarks upon the structure and disposition of Tertiaiy beds in 
the Aitape district 

In the Matapau district the geologists ot the Anglo-Persian (*oinK>Huy 
noted the following sequence in the Tertiary sediments — 

(a) Upper Group — 2,400 ft thick, forammiferal mudstone, 
sandstone, and sandy mudstone intruded bv dionte and 
granodionte 

Evan Stanley, '^Salient Geological Features of the New Guinea Temtorv,^* 
19S2, pp 7 11,64 67 Auft Eney, vol 11 , pp £2-24 

*Evan Stanley, Salient Ocologleal Featorea of the New Guinea Territory, 

1622, p 66 
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PBO0UD1NQ8 or tHS ftOf Alii BOGim Qt QinimLANP ' 

(i) Middle Oroup~^2fiOO ft thiofc, masBiTe conglomerate mter- 
bedded with blue mioaceoiu aaudstone and mudatone 
(unfoaailiferous) Conglomcratea cemented with caloareoua 
material 

(c) Lower Oroup — 2{)0 ft thick, blue micaceous aandstone, blue* 
grey mudstone, sandy mudstone, gnt, and conglomerate 

FIELD WORK— METHODS 

Aitape, the administrati\e i eutio of tlie Aitape district, was natuially 
chosen as the base from uhich to carry out held investigations 

Having no reliable map upon which to base a survey, it became 
necessaiy to attempt a re( onnaisbauoe ot the entire area 

The positions of the more important villages were fixed by Mr 
Chadwick, using theodolite observations in coujunetiou with wireless 
tune signals for the detenuination of longitude Intermediate points 
were fixed by joint time traverses and occasional prismatic compass 
traverses — eg, Kapoaru villages 

In tiavelhng from, sa\, A to B, where A is a fixed station, the 
position nf B as given by the joint time tiavcrses was plotltsl first 
The position of B was then fixed, and the travel se coi reeled accordingly 
There was never a very ftreat erroi in the time traverses since each 
^y ’h journey did not exceed aliout 10 milc», giving frequent accurate 
checks Where possible the method of rejection was employed also 

Aneroid leadings (checked where possible by theodolite observations, 
eg at Mendain) ivere used for altitude determinations Graphs of 
diurnal variation were fouud to be most regolai, and over long periods 
readings taken at the same houi eaeb day for the same station showed 
little vaiiation Graphs for widely sepaiattnl iwiuts generally had the 
same form (see page 73) 

In addition to the buivey and geological woik, the names of 
prominent natural features and villages were obtamisl from the natives 
The namob which appear on the map have been spelletl according to 
the C'ontinc nt<il vowel bystem (as in French), and have been placed on 
the map regardless of the current pronnnciation used by white people on 
the New Gumea coast, except that Aitape has been allowed to remain, 
because it appears on many maps of New Guinea as such 

OEOGEAPHl' 

<1) General Featorea. 

Aitape, the administrative centre of the Aitape diatnet, is situated 
on the nojlh-east cosst of the island of New Guinea, about 100 milea 
aouth-easterly from the eastern boundary of Dutch New Gumea 

The area with which thia report is chiefly concerned eoniiita of 
approximately 1,000 square miles of country extending equally south* 
easterly 4Uid north-westerly from Aitape along a total coast-hne of 
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70 miles, and inland about 80 
railea from a coastal stnp 22 
miles wide, westerly from 
Aitape 

The whole of the area lies 
north of 3 deg 30 mm south 
latitude The general geo- 
graphical features of the area 
are aa follow — 

(i ) Coastal Plain — The 

Coastal Plain is about 1 mile 
wide at Ulau, at Worn it is 
miles wide and it attains a maxi- 
mum inl-md from Sibsano, where 
Its width IS approximately 12 
miles It 18 foi the most part 
low lying and swampy, but in- 
oludch some low hills near the 
(oast The hills are confined to 
the western half of the area 
— namely, St Anna Mission, 
Aitape, Pultulul, Tcpia Con- 
sidered as a percentage area of 
the coastal plain, however, these 
hills are insignificant 

The Coastal Plain is so little 
raised above sea-level that the 
large number of streams which 
flow through it inevitably mean- 
der BB they approach the sea, in 
some places forming true deltas 
with numerous distributaricfl 
The mouths of many of the 
larger rivers take the form of 
lagoons with a single entrance 
to the sea In flood-time the 
crossing of these is very danger- 
ous The coast-hne is practically 
straight It trends about east- 
north-east, and has no large 
indentation throughout its entire 
length from the Sepik River to 
the Dutch border With the 
exception of Vanimo, there are 
no deepwater bays of importance 
within the ^mito mentioned. 





70 


PftOCKEDlNOS OF THE BOTAX^ SOCIETY OF QUERKBLAMD. 


(ii ) Coastal FoatkiUs — The Coafttal Foothills are a well-defined 
area between the plain and the higher land of the M ain Dividing Range 
The foothills nse directly from the plain By thia la meant that a line 
joining the fronts ol the hills is relatively straight and sub-parallel to 
the coast-line This is well illustrated on the map where the native 
paths (from Nengien to Aiterap for example) follow prettv closely the 
line of junction between those two geographical units, forming an 
approximate contour line 150 it above sea-level 

The foothills have an aveiagc height of about 500 ft and attam 
a maximum of approximately 1,000 ft llere the streams are deeply 
entrenched and relatively sHift flowing (a rough estimate of the rate of 
flow of the Yalingi near Siauti suggests about 5 miles per hour) As 
the streams flow through the coastal plain they experience great loss 
in velocity, and their beds become filled with sandbanks and thickly 
strewn witli sruaga in consequence All the sti earns are liable to sudden 
floods (iiaitKularly at mid-afternoon), and dm mg these periods it is 
inadvisable to attempt a ciosamg 

( 111 ) The Dwvdxng Rangt — In this part of New Quinea the 
Dividing Range does not exceed 5,000 ft in height The highest point 
on the range south of Aitape appears to liave been named by the natives 
‘^Subomoro This point is close to the track by which the party 
returned from Wa-pi to Lupdi, and on which the highest point reached 
was 4,600 tt (aneroid) 

Except m its higher iiortions, the mam range is clothed in thick 
jungle There is a distinct Itsseiimg in the thickiiesH ot the undeigrowth 
above 3,000 ft 

The part> crossed the range in two plaees and both tracks may 
be desenbed as distmctly dangerous, althouc^ it would be a comparatively 
easy task to make a safe pedestnan road across the mountains, followmg 
either route The nveis are deeply entrench(»d, and m manv places 
stream dissection is so advanced that the way leads across narrow 
ndges no more than a few yards wide, from which the ground falls 
away steeplv on either side to depths of 1 000 ft or more 

(iv ) The Inland Slopes — Southwards tiom about latitude 3 deg 
25 min south, the hills are successively lower towaids the Sepik Valley 
Little is known of this portion of the area In its more northern parts 
It IS populated by the Wa-pi tribe, an industnous mountain people of 
good average physique 

The general features of the inland slopes are veiy similar to those 
of the coastal foothills 

<9) Topography and Drunago. 

Some general idea of the topography hag been given in the previous 
'section. The coastal foothills and the inland slopes present many 
similar features, the outlook from Mendam snd Epiop having many 
p<fint8 in common 
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From Epiop a good view can be obtained towards the main range 
of Papua, which on rare occaaiona may be distiuguubed with the unaided 
eye The landscape oonaista of a number of sepai at ed parts from which 
the sharp angles of youth have been removed There are few flat hilltops 
These are replaced bv sharp ridges along which natne \iUages are foned 
to assuine an elongated arrangement, and along which paths pursue 
a Bimions and hazardous course It is a typical maturely disaeeted 
upland (Plate V , flg 2 ) 

These reinarkb apply with almost equal foiee to the whole area, 
except, of couise, the coastal plain Only neai their sources do the 
streams exhibit any of the characteristics of youth 

The niHtiiie topography of the mam divide is responsible for a 
pe(*aliai anoniah — ^namel>, water shortage m a legion of high rainfall 
The ruii-oflf is immediate and complete 

The shape of the few hills in the neighbourhood of Aitape has been 
determined by the inland (southerly) dip of the locks and their diffeien- 
tial hardnesses These hills have well defined slopes to the south, with 
scarps on the seaward side 

The (oa&tol foothills have a general tendency to (lif‘ same kind of 
featuiein then more northeily paits, and dip-slopes are aKo partieulaily 
well develoi>ed in the inland slopes near Epiop Ileie the bedding of 
the Tertiary sediments is exposed bv land-slips, and may be seen to be 
approximately parallel to the surface slopes 

The stream pattern ib interesting The northwaid-Howmg streams 
which clfain into the sea aie r haractensed by the absence of large 
tributaries The> all ineandei as they appioach the sea, and some have 
true deltas In plan they lesemble trees devoid of branches for a 
confflderable distance above the ground 

Tn a number of places tributaries entei the paient stieam abaci- 
inally, so that theie may bo seem the phenomenon of two currents flownng 
m opposite diiections m the one stream until the weaker is foioed to turn 
and flow back with the stronger A complete levt isal of diainage during 
Recent time is suggested 

The Blm River is by far the largest stienm between Smein and 
the Dutch border It rises on the southern slopes of the main divide, 
flowrs north-westward, then turns northward and becomes part of the 
coastal stream senes The Blm (called Raimbrnm at its mouth) must 
have been snfBciently well established to enable it to hold its course 
while the mam range was being elevated 

Stream action since Tertiary time has been considerable The few 
preserved sections of Post-Tertiary muds and gravels indicate a large 
amount of sedimentation These beds have later been dissected and a 
vast amount of material must have been swept into the sea Gravel- 
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Strewn beaches mark the presence of stream mouths, m some places, for 
as much aa a mile distant from the present pomts of entry of the nvers 
into the sea 

Denudation of the land is still proceeding at a very rapid rate, but, 
over that part of the area where there is a fairly extensive plain bordering- 
the coast, nothing bnt the finest silt reaches the ocean In cromng the 
■treanu at their headwaters, one can feel a large number of pebbles being 
earned with the stieam Photographs of seveial of the coastal riven 
show the extensive gravel *beds which are being built up by the coastal 
streams throughout the foothills (Plate V , fig 1 ) 

(8) OUmate 

The Hiea, at> already stated, lies nuith of 3 deg 30 min south 
latitude, and the climate is therefore tropieal 

In one word, the outstanding feature of the climate may be described 
as monotonous Compared with temperatures to w'hich Australians are 
accustomed, the mean temperature la low, but the humidity is much 
higher The monotony of the climate is not so marked m the inountaina, 
which also seem to be free fiom malana A trip to the mountains is 
distinctly invigorating to persons living on the coast Periodic visits 
to a higher region would undoubtedly make life less irksome for those 
living m the coast districts The late Evan Stanley has also stressed 
this point more than ome 

The temperature and humiditv figures are not available for Aitajie 
district, those of Madang, the next adjoining district easterly fr6m 
Aitape, being given instead, as likely to be verv similat ’ 
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These figures are for the seven-year period ending 1924 It will 
be noted how littje the humidity percentage vanes from month to month 
from the yearly average, the average being 80 per cent , the minimum 
77 per cent , and maximum 83 per cent 


> D«pt of Agneifitm, Uaa Terr New Qumea, Leaflet No. 41 
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The monotony of the climate ib farther emphasuied by a study of 
the temperature fiffureB The minimum and manmum temperatures 
for each month are practic5a]ly the same, and the diii'erence between the 
maximum and the mmimum over the whole period is only 24 5 pei cent 

According to the official figures, ^ Aitape has the lowest rainfall for 
dll districts in the New Guinea territory, but the figurts aie somewhat 
misleading if they are taken as being representative of the whole district 
It should be noted that Aitape is situated on the coast some distance 
from the mountains As the high land is approached the ramfall 
progressively mcreases For instance, in the wet season, a village such 
as Wanmgi experiences heavy ram practically every afternoon between 
2pm and 4pm, and a tropical thunderstorm may be heard raging 
over Lupai and Waningi, whilst at Worn, at the foot of the hills, only 
very slight showers may be fallmg In this conneelion compare the 
rainfall of Bahaul (average 86 39 in ) with Talasea (average 169 85 in ) 
and Qasmata (average 169 85 in ) 

Durmg 1923 the rainfall Jt Aitape amounted to 96 70 in , the average 
for three yeais bemg 85 85 (The average annual ramfall ot By ion Bay, 
NSW, 18 77 41 m ) 

In the Aitape district the dry season, (^xtendmg fiora July to 
November, is characterised by mild south-east winds, noith-west wmds 
commence towards the end of Noverabei and continue throughout the 
wet season until June oi July In the wet season it is advisable to try 
to reach the village selected as the objective for the day, ni advance of 
the usual afternoon storm This, as a lulc, docs not last veiy long 
(something like half an hour) and work may then he resumed m the 
vicinity of the \illage 

Previous remarks coiueming the aiuroid barometer and the general 
incidence of the afteinoon storm are illustiated bv the follownng 
figures — 
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(4) V«g 0 tatioiL 

So far as vegotatiou is oonceineil, there are tno sharply contrasted 
types of country in New Guinea, namely forest and grass lands The 
whole of the area actually travelled over during this investigation 
consists of foiest '*Kunai’* or grass lands are common around Babaul 
and eastwards from Aitape, notably about Mon umbo (Potsdamhafen) 
Inland from this locality thcie arc laige aieas of '*Kunei/’ this grass 
constituting practically the sole building material uvhI bv the natives 

Looking down towartls the Sepik Ui\ei iioni Epiop there aie vast 
areas to be seen which piobpb1> consist of "^Kunai*’ or some similar kind 
of grass 

The forest or jiuigh growth appears to be very similar tiom hoa-level 
to about 3,0()0 ft Above that level there is marked thinning in the 
undei growth Here the giouud is carpeted with beautiful feing and 
begonia-like plants which must be trampled upon at every step The 
trunks ot the trees are coverc'd with mosses and lichens Palms are rare, 
and appear to be all of the type known to the natives as 'Mimbong ” This 
palm IS used in raaii^ wa>H The tiunk is split into sootions and used tor 
floors and sides of houses The leaves are uscmI as thatch, and in time ot 
emergency the succulent parts may be usecl as ttiod 

In the jungle it is impossible to di\eigt» fiom lut paths The tn»es 
grow thickly togcthei, the ground is obHciiied bj dense undergiowth, 
and vines grow thicklv over all Calamus and D 'Albertis abound The 
trees are decoiated by staghorns and graceful orehids, and the ground 
IS littered with d<*caAed and rotting vegetation and brightly coloured 
native fruits Swamp areas aie invariably occupied by the sago-palm 
(sac-sac) 

There is abundant softwood timber available for the erection of 
temporary dwellings and shelters, but haidwood trees such as Quila 
and Afzelid are not pkntihil, except m lertaiu si*ctionb 

(6) Settlement, Oommunication, and Transport 

White settlement is confined to the coast, and practically all the 
transport of goods fioiu station to station is done by schooner 

Extensive native settlement exists on the bcaoh and to a lesser 
extent on the seaward side of the coastal foothills, but over practically 
the whole of the coastal plain there are few natne villages The mam 
divide is almost uninhabited On the inland slopes again there is a 
large native population Much might be said upon the very definite 
control which the geogiapby of the region has exercised upon the 
distnbution of population 

* There is a coastal “road" (such being the “pidgin" term univers- 
ally used for any kind of track) which traverses the whole of the seaboard 
The “road" is a path fiom one to two yaids wide, which is kept cleared 
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by natives foi certain allotted distances each ude of the vanons villages 
About Aitape itself where there is no native village the work is done 
by prisoners 

It 18 possible to travel ovei the toustal tiaok on hoiseback, but there 
are many nvei crossmgb which necessitate frequent delays Over certain 
sections of the (*uaBt bicycles may be used, but this meaub of travel is 
only piacticable during the south-east season, when wave action is at 
a minimum and the beach sand has had time to consolidate Even then 
a bicycle can be iidden over the greater pait of the beach at low tide 
only A bicycle may easily be placed, m a eanoe and ferried across the 
rivers The party found the bicycle uiM^ful in some placis, notably 
between Aitape and Arop At only four points on the w hole of the coast 
line between Smem and Sibsano, a distance ot 75 inilt^, aie there head- 
lands which bar pi ogress along the beach 

The question of load construction across this eouutiy will be full 
of (lifBculties In the coastal parts there arc many sago swamps to be 
crossed, and the meandermgs oi senilo streams will reqiure the construc- 
tion of a considerable number of budges, or the diverting of the streams 
to other courses It must be also remc^nbered that these streams are 
subject to frequent floods 

The advanced dihbection of the uplands also introduces engineeimg 
difBcuIties, which would requiie costly works in land lint's of communi- 
cation, even in a country otheiwise well adapted to white settlemint 


GENERAL GEOLOGV 

Summary of Stratigraphy 

The summary given below may be considered as a provisional 
olassifitation of the rocks exposed wnthin the ana examined, but it 
probably applies to neighbouring localities also 

Rectnt and Pleistocene — 

(1) Coastal Deposits — Estuarine and nvei beds, river gravels, 
sands, and muds 

(2) Matapau Coralline Limestone — Limestone mterbedded with 
pyroclastic deposits and muds 

(3) Mau River conglomerate and muds 
Unconformity — 

Late Tertiary (probably Pliocene) — 

(4) Aitape Beds — ^Approximately 5,000 ft thick, limestone and 
volcanic rocks 

(6) Mendam Beds — Conglomerate, sandstone, and agglomerate 
Thiokness not determined 
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Dueonformity — 

Tertiary (probably Mioeene) — 

(6) Tabnffi River and Ulau Beda — ^2,600 ft thick Blue 
micaceous mudatone, alternating shale and aandstone 

v7) Aiterap Beds — 750^1,000 ft thick Chiefly thickly bedded 
mndatone 

(8) Blin Rivei Beds — Shale, sandstone, and limestone 
Unconformity — 

Pre-Miocene (possibly Mesozoic) — 

(9) Older alteied sediments — Crystalline limestone, indurated 
elaystone, and slate 

Pre-Cretaeeous— 

(10) Schists and gneisses of the Mam Dividing Range 

jVote — The Bliri River Be<ls (8) are more compact than those of (6) 
and of (7) and the fossil evidence HUggesta greater age Possibly (6) and 
(7) should be placed m the Pliocene, or they should remain m the Miocene 
and (8) be tentatively classed as Oligocene” (Hee also pages 86-87 ) 

(1) Coattal Depowis — Apait from the muds and riMi gravels 
which form the low-lymg area behind the beaches then* are several 
points at which shell-beds have accumulated and have sinee been raised 
from a few feet to about 8 ft above sea-level Shell-beds are to be 
seen at Ulau, St Anna Mission, Pultulul, Ulan, and Tepiei Plantations 

(2) Maiapau VoralUnt Lmf stone — At Matapau, raised eoial occurs, 
overlain by mudstone in some places this sequence occurs more than 
once, intei bedded with p} roclastic deposits These beds rest with marked 
unconformity on the Miocene mudstones, and the amount of uplift 
indicated is about 8 ft 

('J) Afau Btver Beds — The nver-conglomerate and mu«l at the 
pinetion of the Yalingi and Mau Riveia rest on the eroiled Teitiary rocks 
with inaiked uucoufoimity The beds arc about 70 ft thick Similar 
beds occur in the Wiwa and other rivers 

(4) A%tape Beds — The geological age of the Aitape beds la largely 
conjectural The outcrops to be seen at the present day are but a remnant 
of a much more extensive senes The geological relationships existing 
between this senes and other rocks in tlie Aitape distnct are entirely 
obaoured by recent deposits These beds are referred to the later Tertiary 
because they are certainly older than the Pleistocene raised coral and 
becauae of the occurrence in them of volcanic rocks ainular to those found 
at Hoion and elsewhere m New Guinea 

'OUgoceBC aad Eo<«iie beda are aaid ta oeeor on tba nocUi nde of the Bowaal 
llenntaiBa, which adjoin the TorrteoUi Mooataiaa (Aust Eaey , vol li , p 89 ) 
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(5) Mwdam Bedt — These beds are veil exposed in a gorge at the 
head of the Pioni River They consist chiefly of coarse sediments ovw- 
lymg mudstone and sandstone disconformably 

(6) Yalinqi Riv(r and Ulau Beds — These consist in part of sand- 
stone and flne conglomerate with mudstone beds, and of alternating shales 
and- sandstones Details of this seiics as exposed in the Yahngi River 
near Waningi are given on page 80 There are also exposures of blue 
sandy mudstones in the Tomoflu River near Roini, and m the Oi Rivei 
near Wali^alli, containing fossils similar to those obtained near Ulau 
Fossils aie abundant in certain zones in all the exposures ol these beds 
The only actual suitace evidence ot the ueiurience of oil within the 
area is the Lupai spiing which issues from Lteeciit mud deposits overlying 
the Yalingi River beds The senes is lithologically ideally adapted for 
the accumulation of peti oleum 

(7) Aitcrap Beds — The Aiteiap bids umstitute a very thick mud 
series with no particular featuies ol interest Theie appeal to be two 
facies — 

I A lower gioup of yellow-brown inudstouea, calcareous towards 

the top 

II An upper gioup of blue micaceous mudstones 

(8) filiit Rivet Beds — These beds consist ol shale, sandstone, and 
limestone, the latter being more abundant towards the top ot the senes 
The limestonib are foasilifeious in places They outcrop ui the head- 
waters of t^e Bliii and WIni Rivers Possibly the limestones in the 
Wiwa Rmi may belong to this group 

The shale and sandstone form a senes ot thin beds alternating wnth 
each other No estimate of thickness ot the senes has been given, but 
judging by the exposures high above the bed ot the Wmi River it is at 
least several hundreds of feet 

(9) Older Altered SedimenU — In Bulletin XllI of the Imperial 
Institute (on page 567) lefei once is made to the oci urrence of Cietaceous 
beds in the Tot ricelli Mountains," and the late Evan Stanley indicated an 
area of Cretaceous rocks on his geological map ot the New Guinea 
Territory There appears to be a gioup ot rocks both north and south 
of the divide which has not been subjected to the same amount of altera- 
tion as the schists and gneisses of the Main Dividing Range Slaty and 
nerpentinous rocks occur on both sides ot the divide, and Mi Wilks, 
patrol officer, has collected slate with atujen of quartz southwards trom 
Yakomnl 

A Mesozoic age has been assigned to similar beds in New Guinea 
' and Papua, and may perhaps be accepted tentatively here A venfloa- 
tion of the existence of Cretaceous rooks may fix the age of these and 
similar beds quite definitely 


* aim refemd to in Auit Eney , vol li , p 86 
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(10) Jlfotn Ba/nge SchuU and OneweM — The tehista and gneiMet 
of the mam l^ange are well expoaed m the beadwaterg of several of the 
rivers These are diBonaaed m some detail on page 83 The oQlgr 
geological age which can be assigned to those beds with an> certainty is 
Pre-Cretaceous 

Deaoription of Localities. 

The geography of the area is a direct expression of the geology^ 
and the latter may therefore be conveniently dew nbed imdei the headings 
adopted in the dis(*u8Hion of gt^ography 

(1) (*oaital Plam — As already mentioned, there aie \eiy few 
outcrops to be observed throughout this portion ot the aiea For the 
most part it consists of mud and clay with some sands and iivi r gravels 

In the viemit> of Aitape, m the hills iiroMously mentioned, a limited 
number of out(ro]>s occiii, extending fnun St Anna inissinn to a small 
headland north-w estei 1> from Tepier jdantation In the St Anna mission 
the outcrops eonsist of limestone, with tliin beds of \o1canic breccia 
Aitape headland is made up of limcKtone oapped by \oh inic agglomerate 
The agglomerate m turn appears to be overlaiu by a vesienlai lava much 
traversed by veins of calcite The uppei part of the stilus is lepeated 
at Pultulul, wheie some thin limestone beds are also included In the 
headland at Tepier plantation, volcanic rocks attain a mavimum and 
the limestone beds are insignificant The headland consists almost 
entirely of a coarse agglomerate This agglomeiate is underlain by a 
\oleanic rock of trachytic type, as is shown by the exposures m the 
rocks which outciop m the sea, betw^eeii Tepiei plantation and the new 
village ot Marok It is also oveilam b> a lava somewhat mote basic 

From its gtmeral disposition in relation to the headlands on the main- 
land there can be little doubt that the volcanic rocks outciop both on 
the island of Tomleo and in the small islands (Ant Rock, ()\stei Rook, 
&c ) between Tomleo and Aitape The rocks thue »»videntl> dip in the 
simo direction and at the same amount us thow* in the vk initv ot Aitape 
— namely, S 15 deg £ at 20 deg (Plate III , fig 2 ) 

From the above description it appeals that all these rocks form part 
ot a (oniormahle senes, m which the limestone attains a maximum 
thickness at Aitape and rapidly thins out laterally east and west There 
are scry few fossils m these beds 

The other two remaining outcrops, in the coastal plam at Malol 
and Sissano, consist of limestone very similar lithologically to that 
already desenbed 

(2) CoagtiU FooikiUv — Tertiarj rocks outcrop over piactically the 
vdiole of the coastal foothills It is proposed to discuss these rocks under 
localities 

(a) Vlau — Ulau is a large coastal village at the eastern end of the 
area examined The Damayien River fiows thiough i>art of the village and 
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may be examined throughout the whole of its course, a distance of about 
4 or 5 miles Whbre the Nundrawada and Damayien meet they are 
already practically at base-level, and aie forced to spread out again 
in order to carry the gieatly increabed volume of water which comes 
down from the mountains after heavy rum They eiit<T the sea through 
three distnbutaiies, ot which the easteilv one is the most important 

About 2 miles from the beach and at the junction ot these two 
streams, Tertiary rocks are exposed The> consist of andesitn lava, 
mudstone, and sandstone lu the form of u synclmc the axis of which 
strikes N W and S B Where these rocks abut the older ro( ks of the 
divide, they are sharply folded (See Section, page S-t ) 

Fossils were obtained from a bed some 5 oi 6 ft thick They were 
fairly abundant but difficult to MKJuie as coniplet<» specimens These beds 
are very similar m gcneial appearance to thosi' exposed at ^latapau 

(6) Nigui Rwet — The Nigia Kivei flows foi the greater part of 
its course across Tertiary beds The fa< t that a large oil seepage had 
existed near the village of Chinapelli and had been covered by a recent 
landslide could not be veritied, the natives diselauning knowledge of its 
existence 

Specimens of loek colUH.teil h\ Mr Adam Wilks, patiol officer, fiom 
near Chiuapclli, show that the divide here consists largely of the same 
look types (chiellv slate with augen ot (|uart7) which occur on the 
flanks of the mam lange neai Lupai, and which are certainly too old 
and too much altered to yield anything of importance from the pomt 
of view of Petroleum 0(H)logy 

(c) Kapoahi Di^lrut — In the low divide between the Nigia and 
Baihu Rivers, Teitiaiv beds outcrop ni the lomx of sandstone, fine 
conglomerate, and thm beds of mudstone The little evidence axailablc 
suggests the structure of a pitching antidnie with its axis approximately 
N N W At Paiawa the rocks exposed have been completely altered to a 
blight led clay The day suggests the volcanic locks neai Aitape, and 
It may be that the Tertiaiv be<ls are intruded at this point 

(d) Bathu Rivet — In the headwaters of this laige luii the pre- 
dominant outciops are mudstone, with some sandy, pebbly, and tuffaceous 
beds, though m the upper waters of the Wiwa River prominent beds of 
limeatone occur interbedded with mudstone They appear to be unfos- 
Biliferous at this pomt Tlie bed dips southerly, the amount of dip being 
generally about 16 degiees 

fn the Wiwa Rivei neax Osi the mudstone is intruded by a rock 
of diontic type, and the beds are practically vertual A sulphur spring 
occun near Levaiti, and this appears to be associated with late oi Poat- 
Tertiary mtrumve rocks One may note that at Matapau, oil seepages 
are associated with sulphur-bearing springs m an anticlmal structure 
intruded by granodiorite Possibly there are other intrusums m the 
Ralhu valley 
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(a) Att«rop-8tauU Area — ^At Aiterap a thick mudstone leriei 
outcrops It includes a few thin beds of limestone. Many ban m the 
oreeka in this looabty are coveted with a dcpout of secondary limeatone 
or tufa Owing to the presence of marked jointing and the absence of 
distinct bedding planes, tt is difficult to determine the dip of the beds 
They appear to dip steeply to S E , but this is not quite certain Towards 
Worn (the local dialect name ior Coconuts) the mudstone senes 
becomes calcareous and in places might be described as earthy limestone 
At Worn the prevailing dip appears to be sontheily In the Fell River, 
the mudstone, as at Ulau, is blue and micaceous and in pishes sandy 
There are also sandstone beds which aie valuable in indicating dip The 
beds are folded into anticlines and synclines, the axes of which strike 
approximately E and W 

The Pell is a small stieam which is lost in swamps soon after 
entering the coastal plain Its deflection eastward, near Siauti, is due 
rather to the obstacle provideil bv ohler river gravels from the Yalingi 
than to adjustment to stiuetuie, as might be concluded from the map 

The natives of Worn obtain some of then salt water for cooking 
purposes from a biine-soak iii the blue micaceous mudstones, but little 
importance can be attaehed to the occnrionce of brine at this point The 
water is certainly not as salt as that of many creeks which flow over 
manne rocks in the Permo-Caiboniferous <qrstem of New South Wales 
Upstream, sandstone beds become moic iinmerous, and there are several 
beds qf fine conglomerate which amount m some places to quartr- 
oonglomerate 

(/) Yoltngt Utter — 1'he Yalmgi River in part of its course reveals 
a somewhat similar section to that e\poM>d m the Peli, but the Yalingi 
IS a large stieam and the mtormation is more complete 

The Yalingi River flows practically due south ioi a distance of 
8 or 9 miles, ex])osing a section of Tertiary rocks The lowest members 
of the rocks exposed consist of the blue micaceous mudstone, previously 
mentioned These beds are traceable to a point in the river about 1 mile 
south from the new village of Wanmgi, wheic sandstone beds are to be 
seen (dips S at 19 deg , and S W at 12 deg ) Sandstone and mud- 
stone in alternating beds 2 to 16 in thick form the outcrops to about 
a mile upstream from Waningi An excellent section some 35 ft high is 
exposed by a waterfall close to the mam stieam Fragments of fonils 
obtamed resemble those from Ulau Sandstone and flue conglomerate 
overlie this stage (Plate IV , fig 2 ) 

The structuic is that of an aavmraetrical anticline, which dips steeply 
on the northern side of the axis end more gently (12 to 20 deg ) on the 
sonthem This stiucture is modified by a bnlge or low dome near 
Waning! At Lupsi, mud^ones outcrop, dippmg 6 deg N These are 
also mterbedded with sandstone A synclme is indicated between Lapu 
and Wamngi South from Lupai a second anticline is devebped more 
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near^ symmetrical and mon- gently dipping than the first The din 
npi^y increases from 7 deg near Lupai to 25 deg in the Man Biver 
At the junction of the Man and Yalingi Rivers an excellent section of 
Pl^tocene or Post-Tertiaiy beds is exposed bv a landslip These muds 
and rivei conglomeiates form a vertical face about 70 ft hiirh and thev 
tte eroded edges of Tertia.y imU The follon ^ ’ section u. 
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It will be noted thnt {^Ijblea ooear throughout the aoctum, but that 
1he> are less abundant end smaller in nre m the mud*lB]rera Nearlj 
all the mud-layen exhibit the same charactenstios — ^namely, a brown 
mud at the base oveilaiu by a blue mud with small jiebbles towards the 
top There are m all eight pairs of blue and brown muds which vaiy 
m thickness from 9 m to 3 ft ( Cf Plate IV , flg 1 ) 

To examine the causes giving rise to this section, in detail, is beyond 
the scope of this papei, but some suggestions may be made There is 
evidentlj some rhythm to be considered The blue (or grey) beds probably 
owe their colour to iron disulphide, the brown, to mixtures ot hydrated 
ferric oxides, indicating that the former have been subject to manno 
(anaerobic) conditions sufficiently long to enable conversion of the 
hydrous oxides into sulphides The gradual change tioni inaiine to 
shore-luie or tcnestrial cuiiditicms is indicated by the prehcnce of pebldea 
m the mud-layeis oveilaui by conglomerate ' 

(g) Pient and Aengo River$ — In the Nengo River the mudstoiiea 
aie underlain conformably by volcanic agglomerate (dip, K 20 dig H at 
60 deg ), which is theretore the lowest bed m this soc'tion ot the Tertiary 
sediments Mudstones outcrop throughout the lower pait ot the coarse 
of the river, interbedded with thm strata of limebtone and tuff Almut 
2 miles above the junction ot the Numella and Pieni, aandstone and 
conglomerate beds make their appearance The junction appears to be 
disconformablc, and the beds above the diaconformity are difieicnt from 
aaythmg pievioualy obseivcd The conglomerates are much coaiser, and 
there are oocaaional beds m which the fiagments are angular The 
latter become moie and mure numeroiia highei m the sciics, aiid the 
final stage is dominantly uggloineratic 

It will be noted, by reference to the map, that the maximum folding 
IB at the northern end of the section, which indicates that the folding 
iorce was directed against the beds from that quartet 

(k) Bhn or Ratmbrum Rnet — This river is the largest on the 
Aitape coast A glance at the map will show that for a distance of 12 
miles from its mouth the river Hows through a lowr-lying area ot jungle 
and swamps 

The mountain at Rarida is composed almost entirely of mudstone 
There are a few sandstone and limestone beds The occurrence of tufa 
deposits derived from the latter may also be noted The beds dip to 
S and S W at angles which vary from 27 to 45 degrees. 

In the Neni River, near Romi, sandstone and fine conglomerate 
outcrop, and at the junction of the Ebleli and Bliri Rivers the limestone 
bed m this section is^ evidence Thence the section to Karandu expoaes 
mudstone, sandstone, and limestone, the latter more and more strongly 
mailed as the nver is ascended It is compact end non-fossiliferoua^ 
and the exposures strongly suggest the 'Wiwa River section near Osi 

'Am Twenhofel, "TreatiM oa Sedimentation," 1M6, pp 54S5S0, for general 
itntement and for farther refereneea 
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Immediately above Calati the Tertiary rocks are intruded by igneous 
rock, bteeply folded, and, in places oomenhat altered So tar as can be 
Been the intrusion appears to be aiU-like m type 

Below Morlu mterbedded MUidstonea and shalis outciop in the i iver 
bed The bedding planes are practically vertical Between Morlu and 
Purali only nver gravels are to be seen These contain numerous pebbles 
of coralline limestone, of Tertiary age, derived fiom the foot ot the mam 
lange above Durali There must be a considerable thicknew of these 
gravels corresponding to the rocks of Post-Teitiary age at the head of 
the Talmgi River {See also “(4) Inland Slopet ”) 

(3) Divtdtng Range — The Dividing Range is lorapobed Jor the most 
part of altered rocks of both sedimentary and igneous origin 

After leaving Mendam one passes over erystalliiie limestone and 
mduiated elayatoiit The leutial portion ot the range is composed ol 
bohiats mtruded by a rock of diontie type The latter is in turn intruded 
by porphyry On the southern side of the divide the road leads ovei 
thick beds ot crystalline limestone toi some distance Heie again fossils 
appear to be absent 

At the head of the Alau Uiver above Lnpai, the Teitiaiv beds rest 
iiuconfoimablv against a series (oniposed of gneiasic rocks of gieat 
variety Aeid types with basu erhhrren are of common ociurrenee 
A thick band of dull red lasper, traversed by numerous veins ot quarts, 
was also noted 

The southern side of the divide (Wapi) consists laigelv ot altered 
sediments, chiefly schists with many isolated lenses of quart? 

All the urigmal characters ot these beds have been destrovid It 
IS eertam they are Pre-Tertiaiy in age The more bighlv altered may 
be Pre-Cretaceous, but the criterion ot degree ot alteration is capable ot 
leading one into great error, and its value in the diteimination of 
geological age in New Guinea has been much ovei -estimated 

(4) Inland Slopes — In the headwaters of the Blui Rivei, near 
Maiwetti, there is exposed a considerable thickncfas of Tertiary beds 
In places fossils are abundant, though largely fragmentan' The beds 
from which the fossils were obtained vary from mudstone to sandy 
shale These are overlain by tuffs, gnts, and eonglomeiates 

Similar beds outcrop on the path between Maiwetti and Yongiti 
In the Wini River, below Yongiti, shales mterbedded with sandstones 
are exposed At one point a landslip reveals a tace liO ft high which 
la made up of four sandstone beds 2 ft thick, separated by beds of shale 
10 to 12 ft thick 

All the rocks exposed in this portion of the area dip relatively 
gently, and they present many features m common with beds on the 
northern side of the divide They appear to be somewhat more compact, 
however 
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Btrnotun 

The structure of the area is not complex It will be seen by 
refeience to the map that the geology ih such as to preclude a very close 
fliialvbis of folding movements during Tertiary time 

The lelatiouships existing lietuctm the Aitape Senes and the Miocene 
beds of the coastal toothills is not likely to be made out in the field 
without the assistaiiee of information obtained from boies, and in the 
absence c»t detailed paLpontological evidence the relative age of these 
beds and the movements afiecting them must remain in doubt 

The mam iolding niovemeuts, of which theie is undoubted evidence, 
took place in Post-Miocenc oi Late-Miocene time The Tertiary beds 
both north and south of the divide exhibit similar stinetuies, and appeal 
to ha\e been snbp^cted to the same fold movements although possible 
not to the same degree 

The folding of the rocks is diiecdh relatetl to the uplift of the 
mountains whieh extend siili-paiallel to the coast-line The main axis 
ot folding extends WNAV and ESE, and the intensity of folding 
deereav^ trorn the mountains, si^awaids, and irom the mountHins toi^aids 
the Sepik River The follov^iiig diagraiiunatie section at TTlau may be 
taken us t> picul for both noith and south sides ot the Mam Dividing 
Range — 


Olihtr dtfnrf 





Diagrammatifl Beetion, Damayleii Blver, TTlaa 


The ,(0111 ral section fiom Tomloo Island to Towati also shows the 
geneial stiuctuie of the area {See map ) 

The Loabt-lmc and the lino of junction oi the foothills with the coastal 
plam form two nearly straight sub-paiallel features, which suggest 
faulting There is no direct evidence ot this, but us each of these featmes 
has been developed in, at the oldest, Post-Miocene time, and is m turn 
appioxiinatelv parallel to the mam coastal range, iaultuig is at least 
BUggestid 

Ooologloal History and Phynogrmihy. 

U IS fairly evident that, m Teitiary time, very little of the present 
land surface was above the sea Piobably the older metamorphic series 
emerged as a line of narrow islands The limits of this sea lay beyond 
the area ezammed noith and south of the Mam Dividing Bange 

The thick mud-senes which occurs at Aiterap and other places 
auggests deep, still water A period of uplift followed, the mud-beds 
liemg overlam by marme and deltaic deposits consisting charaotensUoally 
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of blue, micaceous, and sandy mudstone Fairly regular rhythms m the 
general uplifting movement are indicated, giving nse to the Yalmgi 
River shale and aandatone senes 

Subsidence folloiived this uplift, and during this time the limestone 
beds of the Aitape senes were laid dowm The sucwding phaj»e intro- 
ducing volcanic rocks seems to have been very widespiead, and took 
place in Late-Tertiary time 

Following the outpouring of these lavas a considerable amount of 
uplift 16 indicated, tor the limestones which underlie the voleainc lockb 
stand at a considerable elevation with rcfereiiet to the luwei eorallme 
limestone assigned to a later penod of subsidence 

Probably in Late-Pljo<»ene tune (oi even Pleistoeene) de*pression 
followed elevation, coralline liniestonf being foimod in the lesnltant elear 
watei Tn the headwaters of several of the largoi nveis sections are 
exposed up to 70 ft m thicknesh ot muds and gravels which rest 
uncontormahly upon !Mioeene beds These beds were piobably hud 
down at the <Minie tune as the new coial beds The following uplift m 
the mam divuh* rt suited in the foiiiinlion ot consequent stieaiiis Mowing 
noithwaids to the sea 

It cannot ]}e said that the present coastline shows e\oi\ where signs 
of recent emergence In the Matapau aien eoialheds occui 8 ft above 
sea-level, at Aitapc they torm wave-cut benches at half -tide li‘\el, while 
the features presented at Vanimo seem to indu ale di owning ns the result 
of the latest movement 

In the St Anna mission planlalioii tluie is a beaiitiiullv [in^beived 
raised beach which extends between two liinesfoi’e bluffs Tlu'se bluffs 
mark former headlands and exhibit unmistakahle evidence ot under- 
cutting bv wa\e action The fossil beach is aliout 250 vauls fiom the 
present shoredme, but it is not more than b or 7 t1 Abo\e mean tide 
mark Similar former beach-lmes are indicated at Pultnlul, TUau and 
Tepier plantations Practically all the coastal sti earns show deserted 
channels filled with giavel, and lecent laiid-nplift is indicated Ia deep 
dissection and the c\i^tenco of waterfalls 

At Aitape, however, where om base camp wa& built, tin (otallino 
limestone is practieallv at sea-level Pebbles which aie found in the 
coral about 4 ft below the surface have been derived fiom thi volcanic 
rocks in the adiucent hills This indicati's some degiie o1 siilisidenee 
At th'‘ flissiiuo Lagoon subsidence appears to have taken plaee withm 
recent histoiioal time 

The Warapu people, invaders from the Waniino distiiet, originally 
hved about the mouth of the lagoon, but the sea broke through and 
forced them to find a new home Dead trees and lineb of coc onut stumps 
give some indication of the former drainage It is difficult to account 
for the fact that coconut palms on the seaward side of the lagoon 
have also h^n submerged, if subsidence has not taken place The amount 
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of sabudenco mdioated is about 6 ft. (mazimum), and the date of the 
erent about twenty yean ago (Plate III , fig 1 ) 

PalBontology. 

The following notes have been supplied by Mr Tom Iredale, of 
the Australian Museum , locality names m brackets have been added by 
the writer — 

‘ ‘ The spceinieiis submitted included some separate caats^ some pieces 
of limestone, coral look, nnd some mudstone samples 

“Tlie separate casts were all from 15 miles south of Yakomul, and 
compriseil Area »p , Circe »p , CLeminta ip , PUicuna sp , and apparently 
Conus and Valuta spp They were all of similar foeies to the recent 
fauna from the neighbourhood 

“The bmestone coral rook from Pultulul village shows the impression 
of an Arta vahe, very much like one of the recent species Another 
piece of limestone eoral rock ( from near Leitre village) shows impressions 
of species of Cardiutn, very like the recent Flavum group 

“There are five lots of mudstone, all agreeing m general appearance 
and showing numerous shell f i agments, but solution only gave more, no 
complete shells dissolving out, and those apparently perfect breaking up, 
indicating great piessuie Of these lota No 5 showed an Oliva ip, a 
Tumtelh \u , and a species of ilfttra very like recent shells In No 8 
a species of Pyramtdella was distinguishable , in No .31 an OUva like the 
previously named one could be seen [These tame from the beds at 
Ulau shown on the section on page 84 ] 

“In No 33 the Tumtrlla again recurred and a Pet ten impression 

woH observed [Oi Kiver near Bonn ] 

* 

“No 25 was a specimen oi muddy appearance but harder texture, 
showing a bivalve which might be a smaU CraisateUites and a gastropod 
of Centhioid affinity, but apparently young and broken This lot may 
be oldei than the preceding, and the speeies aie not so obviously of 
recent foini [Blin River, near Maiwetti, south side of main divide] 
No 29 [from Duiali] allowed two pieces of (morals 

“It will be seen that the mud-senes do not suggest great age, and 
probably perfect specimens of the molluses represented could be 
reconciled with the Recent fauna The first-named oasts may be older, 
and No 25 much older “ 

Mr W S Dun, who also examined these fossils, states that they 
may be considered as either Pliocene or Miocene However, there are 
other factors which may he considered 

Orbttoides limestoi-e occurs at Matapau, about 10 miles east from 
Ulau, where some of the fossils desenb^ above were obtained The 
age of the fonner occurrence is Miocene The beds at both these loeahties 
are very similar lithologically, and on paheogeographic grounds cannot 
he very different m age 
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Further, the raised coral-beds throughout the Mandated Temtoi;> 
are generally assigned to the Pleistocene (*ee E\nn Stanley’s map) 
The Aitape Senes is certainly older than these, aud is, therefore, probably 
Pliocene The beds of this senes are also veij similsr to beds which 
occur in other parts ot the Terntory, to uhuh a Plioeene age haa been 
allotted The fosailiferous beds in turn ate eeitamly not younger lb"" 
the Aitape Senes 

Prom this we ina\ conclude (tentatively at least) that the Matapau 
and Yalingi Beds are generally of the same age. namely Miocene, although 
they mav possibly lie refeiable to different stages >\ithin that series 

ECONOMIC GEOLOGY 

Oanaral 

When one has stated that the greater part of the aiea w roveiid with 
Tertiary locka, it in obvious that there aie not likel> to be a gieat number 
of economic minerals awaiting development 

The altered and igneous rocks of the mam divide pbssibly contain 
metallu deposits of importance Appaieiith no deposits haw so far 
been located in this region, but the recent discovery of gold at Edie 
Creek, on the Markham River, in an aiea similarly situated, may 
encourage prospectors to go fartlii r afield Pi ospectmg would present 
very little difficulty, as the dividing range ma> be reached in no more 
than tuo days’ journey fiom Aitape 

There appear to be ample shale and clay available tor the manufac- 
ture of bricks, tiles, oai then ware, and othei similar materials The 
natives ot Tomleo Island have been making potteiy for many years from 
a bright-red clay (derived trom the decomposition of andesitic lava) 
whieh thei obtam from the mainland directly opposite the island 

The coastal limestones have also been used for the manufacture of 
lime by local mission stations The natives themselxes bum shells and 
coralline limestones for hme which they chew with the betel-nnt 

Fstrolram 

In the search foi oil in a new region it is important to leview the 
factors which affect the occurrence of oil Tlieie aie a number ot 
consideiations which are essential to the accumulation of oil-pools, but 
there appears to be no general agreement upon the relative importance 
to be given to individiml factors The essential « ouditions may be bneflj 
stated as follows — 

1 A source fiom which the oil may have been derived, 

2 Sedunentaty rocks of sufileient thickness, suited lithologically 

to the storage of oil , 

3 Suitable geological structures to constitute an oil reservoir, 

4 Absence of intense metamorphism , 

5 Sqjtable water-oonditiona 
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PROOfiEDlNGB OW THE BOYAL SOOUtTY OT QUHBNSLAND 


In apply lufc tlipse conditions to the {ft'ology of the Mandated 
Territory the absence ot detailed information is at once apparent 

It seeinfl haidl\ posaible to doubt that there has existed a source 
fiom which oil could have been foiined The geological history of the 
region indicates this Theie arc also seepages of oil at vanons places 
along the Aitape-Madang coast, and small cpiantities of oil have been 
obtained by boring at Matapau Several brine springs giving off the 
odour of petroleum occur m the Aitape dwtiict " 

It sceins that the (xistence of piodiictive oil-tiflds m the East Indies 
(Borneo and Ceram, loi instance) «ffecti\ely disposes of the oriticism, 
based on s consideration ot climate that n ^‘baiien equatorial”* ** belt 
exists, but there are undoubtedly good reasons, fiom a counderation of 
tiM?tonn Ideology, tliat oil-fields in such n'gions max be restricted m area 

It IS not likclv that oil will hi won ui the Mandated Territory from 
rocks older than Tertiai> Tertiary locks occupy the greater part of the 
coastal plain and toothills (overlain in places by Pleistocene and Becent 
rucks) and a coiisuli'rable part ot the inland slopes Evan Stanley 
states^* that *'Plio-Mioeeuc foraminiferal mudstones, and carbonaceous 
sandy mudstones are known nearly 200 miles up the Ramu, whilst 
further west they occupy valleys in the Eocene and Mesozoic deposits ” 

Fiom veibal information supplied by Di H I Jensen, and Messrs 
Wmteih and Lmdsav, who have visited different parts of the Aitape, 
Madang, and Sepik dislruts, and from pethonul examination, it is 
apparent that theie is a laige extent ot Tertiary locks in the coastal 
area and in the Siqnk and Kauiu River \rdle\s A lonelation of this 
scattered infonnatioii is vciv desiiahle 

The main dnide consists nt highh folded and altered locka, and it 
IS u^ldPl^tood tliat igneous and mctamorpliic loiks occupy portion of 
the la)wei Sepik (\eihal inloi ination, Di Jen&en) These areas cannot 
imssiblv be regaided as oil-bcai mg Surface indications of the occurrence 
of oil aic evident oulv in aieas oiiupicd by Teitiarv locks, which also 
m other parts of the East Inches are oiMieaimg Probably beds of 
iMioeene age are the onl> ones which need rcteni lonsideration m a 
preliminary examination 


• Attention may be drawn to the supposed seepage of oil at Lettre (Bran 
Stanley, "Salient Features of New Guinea," p 67 ) Mr llonlin, who orcompaaled 
mo in some of the "Slw Guinea wo A, visited Iioitre, and from verbal information 
supplied by him it seems likely Ihat the seepage (so called) is not always to be seen^ 
and when appaicnt appears to be rather a feme hydroxide fllra 

*M G Mehl, Bull 8ei Lab Denison Univ 1910, vol 10, pp 55 63 

**Bvan Stanley, "Oil Pitonncei in New Gufinea," Pnn Pan Paeifle Scicnee 
Cong,vol ii, 102S, p 1240 
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Tertiary looks attain great thickness, and in the Aitape district 
they certainly exceed any anggested possible minimum for productive 
oil-fields 

Over wide areas, also interbedded shales and sandstones ocenr, 
overlain by a considerable thickness of mudstone, and porous sands” 
have also been encountered in drilling 

From a consideration of palHKigeography it will be seen that the 
Miocene beds were probably laid down close to an old land mass where 
a good deal of variation m the physical character of the sediments might 
be expected, and where sands could accumulate tree from the deposition 
of mud and clay which might close the pore-spaces between the hand- 
grains 

The structural geology indicates that over fairly large areas the 
Tertiary beds have been but gently folded From this point of view the 
beds in the inland slopes are possibly more likely to yield suitable 
structures, but a greater degiee of certainty of obtaining oil would need 
to exist before prospecting that region in preference to others more 
accessible 

Tn some places the Tertiary beds have been strongly folded and 
intruded by igneous rocks of granodioiitic type, chiefly m the form 
of siUs These aieas might also be eliminateil m a preliminary examina- 
tion, but as seepages of oil are abundant m such localities important 
information may be gamed as to actual oil horizons 

The report of the geologists of the Anglo- Persian (\>mpany (as 
summarised by the late Evan Stanley) is somewhat misleading in its 
reference to the country inland and west from Aitape The highly altered 
and intruded Tertiary bedh descnbe<l by them are not typically developed 
farther west on the New fluinea coast than Matapau 

It IS impossible to foleca^t the water-conditions likely to met with 
in drilling In other parts ot the Kai.t Indite oil has been won from 
anticlinal structures, presumably trom wet bands, and a similar condition 
may bo expected in Now (luinea On the other hand, veibal information 
seems to indicate that the beds bored through at Matapau and the lower 
Sepik have been relatively dry If this is so, the possibihtv of the oil 
occurring on the flanks of anticlines or ui synebnes should be investigated 

In a short review of the conditions such as has been given, many 
points of interest have not been mentioned, hut from what has been 
written it will probably be admitted that all the factors which need to 
be consideied in an oil field n^connaissance are present on the mamland 
of New Qninea The search for oil might well be confined, m the first 
place, to locating suitable btructures m beds of Miooene age, which have 
not been too highly folded or much intruded by igneous rocks 
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Notes on the Breeding Habits of Culex Fatigans 
Wied^ and its Associated Mosquitoes in 
Queensland* 

Plates VI and VII 

B> R H iMLYN H VBRI8 D Sc Cit} EntAmoIogist Brubane 

{E$ad before the Royal Society of Queendand, 24iK September, 19J8J) 

The vagaries of Culex fatigans Wied (f ulex quinquefascuttus Say) 
are particularljf notictable and interesting dnnng auch extensive control 
operations as are at present in vogue in the Gi eater Brisbane area This 
species IS the commonest night feeding mowiuito in Brisbane It prefers 
larger and more permanent sieas ot polluted waters, when it can get 
them than might appear to be the case fiom its domestic habits of breed 
ing in small household receptacles When C ulex fatigans gets a Arm hold 
of an> locality it is enlightciimg to follow its methods of making the 
most of e\ei} available scrap of polluted water and the selection of 
breeding plaeeii, both elective ind compulsoiy as the ease may be, follows 
not only as a natural const queue e but as nn imperative nece88it> Aa a 
result of this adaptive chararteristic the associations with other mosqni 
toes aie most markt d the foil iw iiig are fri luent — 

1 Anopheles (Myzomyia) annvlipea Walker 

1 Aides (Siegomyia) argenteue Poiret (A ttgypU L Dyar) 
{Stegomyia fasciata Fabr ) 

3 ledei (hnlaya) iotosenpfwa Bkuse 

4 Luieta hahjaxt Theo {Culex ttgripes Grandpre) 

5 C ulex annultrostns Skuse 
and those found less frequently are — 

6 Mucidus altemans Westwood 

7 Aetles (Ochlerotatvs) tttUger Skuse 

8 Aedes {Ocklerotatus) vxgxlax Skuse 

0 Aedes {Fsnlaya) alboannulatus Maeq 

ASSOCIATIONS WITH ABDES AROhhTEUb 
Hitheito the oecurrenoe of this mosquito with Culex fatigans haa 
ali^aya been regarded as a sign of pollution but, aa the number ot aueh 
aatoeiationa in this area is on the met ease it may be that this occurs 

owing to the preferential breeding places being reduced in number 

- - 

the Bstoaiolofiesl Section of the D^itmeat of Health, Bnabaae Oi^ 

Oooaeil. 
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PROCEEDINGS OF THE ROYAL laOCIET\ OP QCEENi^LVND 


When these two mosquitoes are found together m a iaiu\vater tank, a 
practice of submitting such findings to a closer scrutiny is always made, 
but only in a few mstancea was it possible to prove pollution 

During the surauiei ot 1927-28 this association became moie frequent 
still, not merely in unscreened ruinu ater tanks but in all soils of water- 
holding rubbish about human habitations Disused paint tins in which 
])aint brushes aie touud soaking, some ot iivhnh have a lingering smell 
of turpentine, are a fiuitful soune of supph Any charac tei istic ‘‘hay 
infusion'’ aroma acts as a lure lor A argenieu^ (Buxton, 3), and 
V faiigans is frequently found in coinpauA with it The frequent associa- 
tion of /oilmans with A arqenieus and A notoscr^ptu^ in cemetery 
lais having this uumistakahle "Miav arOrna" is capable ot enormous 
posHibilitn^K (Ilainh n-IlHriis, H) II R Cartel (o) has stated — “We 
have not found this mosquito {Aedcs {Stegomyui) nqgpix) breeding, 
m natuie, coniplcttH, that is, from oviposition to imago, in any collection 
ot water, all the sides of whicli at the watei *s edge weie ot mud ' Our 
own experiences correspond with this 

Knab once found Aidcn argenieus in a small waterhoh in a stieet 
in a Ontral Ameruan town, but Carter explained Ibis on the supposition 
that the puddle was formed ot water poured from some domestic ^esBel 
Quite oue of the most important associations which has conn to oui notice 
duimg recent >pais is that of the occurrence* ot Aedes rngmitm in 
an aitifiGial ]mol of water lying on the ground uudei a house m the 
city area with T laUgans associated with it (pH 8 4) This occurrence, 
so contrary to our usual findings, was at first difficult ol explanation, 
but on fuither investigation it transpired that A atqenifus was breeding 
m a section of the roof gutteuiiig of the house, and that attei rain the 
overflow pipe earned the water directly into a small dram At some 
time 01 othei the children of the* house had fonnet»tc<l this diam with 
one of then own making, which led the water from one side of the house 
to another to a pool made formidable enough to enable them to sad their 
small Cl aft Soon alter, the house* was closed up toi the (’hristmas 
vneation and the pool was left eiitneh nuclisturbcd until louiid 

As far ns our e‘\peiipuee goc*s, suc*h a brecHlmg ]d<ice has never 
been recorded for ifdes a^qenifus m Queensland before, though theie aie 
two instances on record of this mosquito bieedmg in the fiist place in a 
flowei pot, and in the second m a tin containing fei ns l>oth of which had 
during the raui> season become filled with water the* soil having set 
did not allow the water to percolate through, and in each case theie was 
about half an mob of water above the coarse particles in tie leceptacle, 
most of the hnei soil having been washed away lioth these hi ceding 
places weic* quite close to the house and were situated among dense 
foliage in a bush liouse 

ASSOCIATIONS WITH LVTZIA HAJAFAXI 

This “cannibalistic” mosquito occurs m Brisbane onlv during the 
Hummer season, though Bancroft says that it is to be found all the year 
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round, this is not so m our expenence We find it to be essentially 
a wami-weather mosquito occurring only during the hottest months m 
the year It was particularly plentiful during the flist three months of 
1^8, and was seldom found iinu*>Boeiatod Its assoc latiou with C faitgatig 
was the more usual, though it occuis also in company with A annuhpes 
and A noioscnptus in sneh places as freshly dlled keioscme tins of water 
left lying ubout the garden, places 4hich after ram incidentally contain 
numbers of f'hirononiid larvie This kind of ashcK lation Hcenis unusual, 
for Luizia halifaxi is for the most pait a foul-water breeder like 
r faiigans Ltttzia hahfdxi^ lio%t»vir, becomes an easy piey to over- 
pollution and It IS astonishing hou quiekK laive ot this spmes die 
when kept in ailificial receptacles not piopeily aiaated Luizia hali}axi 
associates Mith A argentius in iompuiativel> cloan ualer, in horsc- 
troughs, and such-likc* places 

ASSOCIATIONS WITH AyOPHELEJS ANNVLIPES 

Associations with Anophekb an7iiii%pp\ occur mostl> in vessels 
containing clean watei Household lubbish of nil kinds liiontlv filled 
In idin will bleed such an association Such receptai^les, eithii aitiheial 
oi otherwise partjculaily iich in Infiisoiia and Alga\ are usually 
availed of As is to be expected, such an ashociation is not confined to 
vessels, but oi curs (M|iialU well in watcrboles in which a suitable food 
suppl> OCCUIS fatigans will not however, asscMuate with A annuhpes 
iinlcbs pollution is piesent even if onl> to a slight degieo, and the 
hydrogen ion concentration of tho watei in sut li a ease* is found to be in 
the region of neiitrabty, oi on the acid side ot noutialitj This js rather 
significant in view ot the fact that all the highly polluted aieas of 
Brisbane yield a pll iiMialU well over 8 0, but A annvhpts docs not 
apparently associate with faiujan^ under such conditions 

\SSO('lATIONS WITH VI LEX A\Xl LIKOSTRIS AND 
AEDES iLEOAXNrLATUS 

These two rnoseputoes have frequently been found togedhor, and 
therofoie, it under certain favoiiiable conditions V fatigang by loason 
of Its ubniuity is tound associated with them, it should occasion no 
surprise These mosquitcw^s bleed in fiesli watei holes and swamps, some 
tunes in prodigious numliers with A annubpeg along the edges ol the 
same Such swampi are subject to dcgiecs of pollution on account ot 
cattle and horsc>B, the pll ol the watei is usualU foinul to be* in the 
region ot 6 The occasions on which sneh associations occur are com- 
paratively rare and are dependent entirely on lo<al conditions, it being 
during times of di ought that such take ])lace Interesting c>clic 
variations occur frequently One chosen from among many, (onsulered 
worthy of note, occurred during th« winter months of 1926 

(1) O annsdxrosfrss, (2) A alhoannulai\m, and (3) Anopheles 
annvlipes were found associated together m a lai gc watei hole which 
formed a portion of a natural watercourse at Fit Lucia Thu waterhole 
was filled with^J^^tfeZZa mgnotneha Kuts, a great deal of whioh la;^ on 
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the anrfnce of the vater and was completely covered with a feme oxide 
deposit^ the pH hardly varied at all, but lemained in the region of 6 6 
all the time that the place was under obaervation During a spell of 
dry weather in the late summei NiteUa myr^oincha atill subsisted but 
m smaller quantities, and only Anopheles wnnultpes remained of the 
three original mosquitoes C faitgans selected it in the meanwhile on 
account of lU elective breeding places becoming dried up 

ASSOCIATION WITH VILEX ANNVLIROSTRIS AND 
ANOPHELES ANNVLIPES 

The question of alteriiativo breeding in pools and lai get waterholes 
IS iHther interesting, and produces sometimes unlooked-for associations 
During the lest twehe months a number of such water holes ncie selected 
for regular observations, inspections wore made once a month and the 
results noted Sylvan iiiosqnitooh mostly hied m these wateis but the 
pn hence of C faUgaiis always coincided with temporary pollution, and 
the commoneht asswiated mosquitoes wcie invariably A amnuhpes and 
C 071 nuhrosins In many of these w'atcrholes ideal conditions exist 
as long as the pH remains in the region ot 7, various aquatu plants 
are found, and the presence of laigo numbers of predaceous insect 
foi ms IS doubtless responsible tor the fact that for long pc i lods of time 
rao8<iuito larva' are extremely scaice 

In one permanent salt waterholc, which was covered only at high 
tides hut which dried up penodically, an interesting altoination ot Aede\ 
i^gilax and Aedes alboannulat7is was noticed, the association of such 
fonuB with C faUgan^ is not unknown but is of veiy raie occurrence 
aecording to the preponderance of either salt, brackish, oi fresh water 
When the volume of water in these waterholes is gieatly iiiciea4!»cd by 
heavy jams, breeding seems to be tempoiarily attested, and then. 
C annidirosim and A annulipis seem to be the first mosquitoes to take 
possession and continue to flouiish until pollution becomes loo pro- 
nounced, and then (* faiigam holds undivided sway 

C FAllOANS AND BRACKISH WATER 

It IS only very rarely that this mosquito is found bieedmg m 
biaikish water, and wh^n it la, it is probably accidental C ftsUtgans 
occurs sometimes in polluted tidal creeks after heavy rains, but these 
mosquitoes disappear after exceptionally high tides An association 
of C Jattgans with Mtundus. alternans does not occur very often Along 
the coast and within a few feet of the sea A v\ii%ger and M altcnane 
associate frequently in comparatively fresh water, but though C fai%gans 
has been taken in association with each individually it has npt so far 
been taken in |he company of both A intftffer usually prefers an acid 
water (pH 6 4 or thereabouts), but such is not selected prefeientially 
by C /oti^^anjL Cyclic alternations are bound to occur and are com- 
paratively frequent m Southern Queimaland Some interesting instances 
are shown in Figs 1-5 illuntrating thia paper 
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HYDBOGEN ION CONCENTRATION 

Although at timeb C fat%gan$ beha'^ea aa an acidophyle^ m our 
experience it more frequentlj prefera alkalinity Ita principal breeding 
placeg as a rule have a pH rangmg from 7 4 to 8 6, and one is inclined 
to believe that it la in this atate of concentration that the food suited 
to the apeciCH is mobt likely to occur Watei contained m drains, cemented 
seVrers, gully-traps, and other polluted waters from household refuse 
generally have ^lUch a pH Whether breeding mosquitoes or not they 
contain plentiful supphes of organic waste and are, almost without 
exception, highly alkaline If, by experimentation, the pH is swung to 
an acidity in the legion of oO, the death of the larviv and pup© soon 
follouH 

In the Idboratoiy, feeding the laiVcC on bananas proved a fairly 
successful method of swinging the pH from alkalinity to acidity At 
lust the laivie thrived, but only foi a shoit tune, foi the development 
and hubsequeni action of decomposition products followed soon after In 
one experiment in which distilled water was used the larvie died in a 
pll 5 0 and in another in tap water in a pll of 5 4 

HIGH MORTALITY AMONG lARVAL AND PUPAL FORMS 

Latvie oi fatiqauii die paiticidaily prone to suffer from a type 
of “iiitoxicdlion" induced by the deeaj ol food piesent, to sa> nothing 
of the ^‘coipscb*’ of then comjiauions upon which the> feed Such 
'‘intoxication*’ is alwa>s more in evidence m artificial containers 
During the hot snminei mouths the mortality oi thousands of larvie and 
jiupa* IS piirliculaily iiolK < able in some of our Brisbane cemeteries where 
the hoi sun l>eats down ou lotallv unprotected graves Such water is 
usually alkaline It is piobable* too, that large quantitieb of CO, are 
evohed from the decaying matter contained in the vases, and, fiom the 
general bt‘havioui of the larva* and pupa* in particular, slow poisoning 
ot some sort is appaicut The death of all pup© lu such eontaiuers is 
imrtieularly noticeable CO, ib capable of acting as such a narcotic 
poison Retardation of development is eonunon under laboratory oondi- 
tious PoiHonous excictoiy matter might contiibute to such a result 
(hoc Williamson, 11; 

The abnormality which occurs during the summer months, m 
cemeteries, suggests that larv® and pupa* are dependent upon both 
atmospheric and dissolved an ^This particular phaae is woithy of finther 
investigation 

When natural food doc*s not suflSce there is little doubt that 
U fatigans becomes caimibalistic In caiefull\ piepaied experiments 
where the water, brought from the oeraetenes, liad been filtered and 
deprived ot all Msible food material and then piovided with large 
numbers of egg-ralts, enormous numbeis of young ^larvm were produced^ 
their growth being prodigious, and many of the younger larvas were 
devoured The large numbers of larv© sacrificed m this way seemed out 
of all proportion to the numbers suiviving Surviving larva fed under 
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these conditions develop rapidly, and mstancea are on recoid of pupation 
taking place soon after the sixth day m oonsequenoe, conditions of 
temperature and humidity, of course, being exceptionally favourable 

CEMETERIES AND C FATlOANi^ 

During H suivey of the following three cemeteries made m mid- 
huuimer 1927-28, Ihr heieuiidei mentioned conditious were found to 
exist — 

Nudgee Cevuienj 
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Tins cemetery, though situated m the Groatei Brisbane area, is 
right outside the city propei in an eight-mile ladius and is, therefore, 
8ub]ect to s\lvan conditions, and on account ot its comparative isolation 
IS not bleeding the es^lentlally domestic A argenteus 

The enormous number of egg-rafts laid in jaidiniSic of a half- 
gallon capacity was very noticeable, various lots of 50, 25 18, and so 
forth laid in one vtsssel were quite common Such jardmiferes are great 
tavouiites and aie especially selected, o^ 71 taken on these giavea alone, 
44 were found breeding C fattgans 
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Nundah Cemeteiy, previously known as (Jerman Station, is situated 
m the fout-miie radius It is isolated on high ground surrounded on 
three sides by hyacmth-€ 0 \ered swamps, doubtless partially polluted from 
the cemetery itself This explains to some extent the absence of associa- 
tions of A notoi^mptns, &c, and the presence of C fafigans as the 
dominant mosquito , the few examples of A argenteus could be definitely 
traced tp graves in close proximity to the caretaker’s lodge The largest 
namlter of vessels on any one grave numbered 28 , 65 per cent of these 
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were breeding C fiU%gwn$, two large jardinidrca were incladed m thia 
lot, one more exponed than the other had 45 egg-rafts in addition to 
irngiberg of larv^, &c , in all stages, and the othei jardimdre exposed to 
the fun heat of the sun contained putnd water and hundieds of dead 
larvBB, and especialb" large mimborH of dead pupa* 

Jjufwydie Crnieiery 
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]jutwy<he is on the mam flvnipie road lu the foui-mile 

radius No mo^qnitoos othei than C fatigans were taken heie The 
proximity of this cerneterj'' to tom tanneni*s w itli the subsequent pollu- 
tion of natmal walerooiirses, and the Hooding of the whole lunghbourhood 
with C faiiganh m consi'quence tpnoi to the existence of mosquito work 
in this area) may he lulvnnced as a possible expluiiation 


TBCIINIQUB EMPLOYBD 

It may be advisabh to add a ft w lines with regai d to the technique 
employed in the identification of larva* hied m cenu'teij )ais When jars 
are fully supplied with laiva* it is naturallv 'rfimowbat diffliuU to avmd 
missing one here and there, and, m ordei to make it possible to keep 
all under obtieivatioii, a method of pouring the contents of the jar into 
a 1,000 cc mcRburing glass and HUiug up the same with water was 
used, by this means the water becomes moie tianspanmt and the larvaa 
are made to pass to and iio undei obseivatiou, whilst a long pipette 
introduced will bung any loveted specimen to the surface for further 
examination It the watei is veiy dark and muddy as frequently 
happens, no larvee may bo visible, and in Mich a case it will be necessary 
to ded^t only small quantities of the fluid at a time , but with patience 
accurate results can be obtained 

C FATIOANS AS A TBBE-CAVITY BREEDER 
Although C faiigavs is found breeding in tM*e ca\itus here and 
there, it is evidently not a tree-breeding bpeoiea, nor does it occur in 
sufficient quantities m trees to make it a senous menace in mosquito 
control Aasooiated with C faiigans^ in such cavities in midsummer we 
And lame of Syrphid flies, Chironomids, and Culcicoides sp , &o , the 
pH of such water being usually m the region of 6 0-6 5 

C FATIOANS UNDER LABORATORY CONDITIONS 
In the laboratory, C faiigans will oviposit at some time or other, 
on any a^^ilable water During the coarse of the last eighteen months, 
B9— S 
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vanoufi jars containing Charophyta have been under oonatant observe^ 
tion , the f ollowingi apecies were used, being ea&ily procurable — 

(1) A vtella diffuM Braun , 

( 2 ) NxUllaaisiaia^rmn^ 

(3) Nitella myrxatncka Kuta, 

(4) XiteUa phauloieles Groves 

Thfw yielded a constant supply of egg-rafta available for exp^bninental 
work as desired (See namlyn-Harris, 9 ) 


Observations Bogs Laid in Jars Containing the Agiunc Plant, 

Nitblla Sp* 

ObservaLoii A’o J — 
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In Obxervalton A^o J a total loss of 131 larvus was legistered, spread 
over a pciiud oi two uonthb Of the rtmaiDing 128, 34 meles and 37 
females maimed duiing the first month (September) The only food 
supplied in thia mslanco consisted of dried blood given as required 

In Obsettaiion No 3, during the whole of the seven weeks the 
water remained unchanged but was added to when necessary, ^he pH 
remamuig in the region of 8 6 Agar was used as food sappleinented 
by blood preservtd m 1/560 formalin During tbc whole period the 
temperature ranged from 64 to 73 deg F 

B€des of developmeni of larvm dwtng midunnter — 

Tempersture 
Deg F 


Raft of 256 eggs laid 

May 

10 

73 

Eggs hatched out 

May 

11 

72 

Appearance of Ist pupa 

May 

24 

67 

Emergence of 3 unagos, ail males 

May 

27 

67 

Emergence of 3 imagos, 9 males 

May 

28 

65 


*Tbere teens no reason to diflsrentnte between the various speeiM since thej 
all wHhcmt ezeeptkm behave shnllarlj, though A aryeateae Is more persutent in 
■elsetlng them than is C ftMgomM 
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Temperature^ 
Deg F 

Emergence of 3 imagoa. 6 maleH May 29 65 

Emergence of Ist female May 29 65 

Emergence of 17 males and 6 females May 31 

Making a total of 35 males as against 7 females, 42 in all» 
during the first three weeks 

Tht preponderance of matev over fenuUes continued until about the 
20th June, after which date only females emerged The temperature 
was taken at 9 30 a m each day, and during this period never registered 
less than 65 and not more than 68 deg F Whilst being fed on Agar 
all larvse were of an opaque whitenosH, which, however, vanished when 
fed on blood There was a period of exceptionally alow giowth about 
the 9th June, when for seven days no maJes but only five females matured, 
and what appeared to be a kind of intoxication seemed to have set in, a 
state of things rectified, howe\ei, by the addition of fresh Agar and 
blood 

Ohherx^aiton Ao 9 — Six individual egg-rafts taken at random 
yielded the following resnlta — 
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rnfertile Egg^ — In addition to the above lecords theie is evidence 
that some egg-rafts are laid which fail to produce larva> It is impossible 
at this stage to give any leason for this, but the idea that mosquitoes 
can lay unfertile eggs has now become a firm conviction, and fuither 
lesearch is highly desirable Dr W Rudolfs, of New Jerse>, has 
confirmed this, and in a letter to the author makcb the following 
statement — 

‘'Last summer we were feeding laiva) of the house mosquito 
more or less pure cultures of Protozoa and Alge During 
this study of food requirements, our Zoologist noted that in a 
number of instanceh mosquitoes which hatched from these larv» 
laid unfertile eggs We have no conception at present what the 
cause IS, but smee it was noticed several times we made a record 
of it and are planning to follow it up some time in the near 
future 

Further evidence as to the non-fertility of eggs is produced by 

Brag (2). ^ 
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SEPTIC TANKS 

Tt IS here necessary to draw attention to septic tanks being actual 
and potential breeding places ot faUgans It has been known for a 
long tune that under favouiable conditions such tanks may afford ideal 
breeding places Our lecords point to about 50 per cent of the tanks 
installc d in this area breeding, and owing to this it has become imperative 
to insist on the screening of ever^ pipe connected with the extenor of 
the tank as a means of permanent control This condition is brought 
about either by the bi caking oi the “scum” oi b\ the presence of a 
'second chamber m which a “scum" is not foimed Septic tanks are 
sometimes selected during the piocess of construction, and, when scaled 
with laiva* in full possession, do not apparently produce a ‘‘scum” and 
in cfmsciiuencc become a spe<Mal menace in mosquito control This type 
ot bioedmg place obviouBl> must bo taken into acrount ni aii\ mosquito 
contiol mcasuies adopted in eenties of population 

r FAT WANS IN HUMAN P^CES 

Human faeces, although piovidmg adequate tood matciial for the 
larvtc of this fipe< ics, is as a rule too crude a material for such breedmg 
places to boeomo selective Several instances of C fai^gam bieedmg 
in such material have been obseived at seaside lesoits m the contents 
ol sanitary pans, diluted by rain, left standing out of doors 

C FATWANS IN RELATION TO TANNERIES 

Wateieouiseb polluted by tanneries aie favourabh* breeding places 
of C faUgam 'When the waste is first released, it is extremely acid and 
mo6<|UJtoes will not brce<l m it, but giadually as the dark cofTee-eoloured 
liquid gets fuither away and becomes alkaline it is extiemely attractive 
to fatxgam^ but no associations occur until the poliulion betoines 
considerably less pronounced, when A anmtlipes and C annuhrostru 
are found in association Surveys of tannei les leveal numeiuus breeding 
places, and it is unnet essar> m o papei of this nature to enumerate all 
■^f them, but one or two aie here leferred to as demanding special 
vigilance 

(1) Soak‘Waier — It is m this watei that the hides are washed 
before going into the lime lupiois, and if allowed to remain standing 
after the hides have passed through it becomes an important breeding 
place If, howevei , such pits are kept regularly undei obseivation, they 
can be made to act as excelieni hm$, and many larva? can be eliminated 
by such means 

(2) DeA%mu\g Aolatioa containing boracic ac%d — The strength of 
this solution is usually almut 05 per cent After use the boraoic acid 
IS (hanged to calcium borate by the lime m the hides These solutions, 
if allowed to stand, are not in any way repulsive to C faitganx 

(3) JAme Pits ^Lime pits m actual practice are capable of breeding 
millions of mousquitoes It was Borel (1) who said that a coating of 
white lime prevents the deposition of mosquito eggs in water containers. 
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Our experience ia that, m a saturated solution containing 0-1S2 giams 
of lime per btre at 15 deg C , mosquitoes will not lay then eggs as long 
as CaCO|, by the absorption of Co^ from, the atmosphere, forms a sobd 
and insoluble film on its surface As the solution becomes Moakei, owing 
to the him being broken by wind or other oauscs, C faiigans is given 
the oppoitunity it requires, and breeding is apt to go on rapidly bnused 
lime pits are therefore a serious menace, and demand constant < ontiol 

(4) Tan Ltgvor — The plT of llie liquor in the pits (due to 

lactic and acetic dcids) varies between 8 1-4 5, according to tlie tanning 
material used As long as this hvdrogen ion concentration is nmintamcd 
no mosquitoes will lay their eggs on it Tho pH of the wcakei liquors 
m use IS somewhere in the region of j 2-5 8, but even this is nol selected. 
AVhat the leal significance oi the him of ^eaKt which loims on the 
surface of tan bc^uors may be, and ulnthei it has any deteirent efFects 
in itaelf apart from the acidity of the liquor, is difficult to determine 
All tanning mattci in solution tends to decompose or become pieeipitated 
Decomposition is greatest at the smface, on account of the gicatei uannth 
and the piosenco of o\>gcn It left standing long enough, the surtaie 
of such liquoi inll become so \iat(iv that C faiiqons will select it 
iiniennttently Breeding may be eoutrolled by eo\ormg the surface 
with a heav\ layei of a volatile oil sueh as keiosenc, with the following 
results — (1) Ariost ot decomposition (2) prevention ot iiiosiiuito- 
breeding, (3) no ininrv to tanning liquor 

SUMMARY AND CONCLUSIONS 

1 U faikqaiw is iound associated uith no less than inne difterent 
species of mosquitoes in the Greater Brisbane aiea The assoeialion is 
deiwndent, to a veiy large extent, upon the state of the watei at the 
time of selection 

2 There exist <\cbe vaiiatioiis m the associations rofeiml to, due 
to ram and atmosiihei le conditions in which temperature and humidity 
play no small part Thise cyclic altemationa must not be zegarded as 
incapable of variation but latlui as a sign of interesting possibilities 

3 The study of hydiogen ion concentration, within (»eitain limits, 
of waters selected lor breeding puiposch, does not throw an\ Inihf upon 
the reason for selection, but oulj serves as an indieatioa of the type of 
water prefeiied h\ (eitaiii kinds of foodstuffs or oiganisniA oi .iquatio 
vegetation, as the eaw nia> be 

4 There is considerable mortabty among the de\eIopuiental stages 
of C fa4%gans at all times, but eapmally durmg hot summer weather 
It IS surmised that this is due either to a species of intoxication or 
narcotic poisoning, or to the toxic nature of the decomposition ptoducts, 
especially induced a high temperature 

5 Investigations into the breeding of mosquitoes m the Btiabane 
cemeteries lead to the belief that C fai%gan$ and Aedes noto^enpius 
choose the arbfloial receptacles on graves more so than other mosquitoes^ 
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and use them to the full extent of their poorer C fattgoM hoUa 
undivided away in some eemetenes, Aides argentsus ehoosmg veaaela 
near human habitationa for preference 

6 V fatigans is not by natuie a tree-eavity breeder, but might 
become so as elective breeding places become scarce 

7 Muctdus alternans, a 'cannibalistic species, and Acdes (O ) 
vtgtlax, usually associated with it, arc both by nature saltwater marah 
mosquitoea, but their presence at certain times of the >ear in large 
numbers in fresh waterholes is signifioant and highly undesirable When 
these (K'cur in association with Aedet v%ti%ger it is interesting to note 
tliat, in spite of the fact that the larve of Afdes vtttiger are predaceous, 
they will, nevertheless, avoid any intercourse with the other two 
mosquitoes pv«n if found in the same water, and will sdeot a secluded 
spot where they are less liable to attack It is surmised that Muctdus 
altetnans and Atdes vigtlax select fresh water only from compulsion 

8 Fuither observations show that the Charophyta referred to in 
this article and comparatively common around Bnstone do not thrive 
m poilution, and hence, when mosquito larva^ exist in conjunction with 
Ntt^a m the field, it is usually m the company of A annidtpes and 
with othei si'lvan mosquitoes i at her than with (' fattgaiis 

9 Under laboratory conditions, however, it is quite a common thing 
for C fatigans to lay egg-rafts upon Nxtetta water, though A argeateus 
selectively seems to do so more liequcntly 

10 As IS to be expected, the size of the egg-rafts of C fattgans is 
entirely dependent upon the state of maturity of the female responsible 
for them E^periminta go to show that males mature first It would 
appear that the presence of food is not the mam determining factor in 
the rate of development It is surmised that the nature of the water 
itself, in its ability to preserve iood supplies in a perfect state without 
any adverse decomposition products, is of more iinportauce than has been 
thought likely , other determining factors such as temperature, humidity, 
&c , being onl> contributory In expenmentations in the field, as w^ 
as under laboratory conditiops, it was found that the vitality of larvw 
was in direi t proportion to the concentration of decomposition products 
of the water contents 

11 Though the presence oi food, therefore, seems to be the determm- 
ing faotoi in the selection of its breeding places, the number and quality 
of the decomposition products in the water may be said to be the mam 
determining factors with regard to the measure of retardation m 
development of C fatigans 

12 Undei laboratory conditions eggs sometimes fail to produce 
larvas, and it la therefore naturally surmised that unfertile females, even 
though poBSibly fed on blood, produce unfertile eggs 

13 The possibilities of the septio tank as a breeding ground ttx 
C fth^ans must be recognised m any active anti-mosquito campaign^ 
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and the soreening of the pipes connected with the extenor made an 
imperfltiTe necessity 

14 Brisbane possebaes a number of tanneries which, m the ordmary 
course of events, produce pollution responsible for enomuous numbers 
of C fQt%gan$, 

15 Soak-water, de-lunmg solutions, and lime-pits are also capable 
of breeding prodigious numbers, though m the latter a film of CaCo, 
will, so long as it subsists, debar mosquitoes from breeding in them 

16 Tan liquor pits are far too aoid for selection, but, as the liquor 
weakens and decomposition of the surface proi^eeds, C jattgans may 
select It preferentially 
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SUMMARY 

Thu u an inquiry into the question of stress transmission in material 
other than fluids Fluid p r e ss ure u taken as the fundamental lav, and the 
ehange in stress throughout the material, aiumg from potentad fnetaonat 
and cohesive resutance to shear, separately and oonjomtly, are e^iounded. 

Ike author’s method goes on the aaumption that the cohesive 
redstanoe u independent oi pteyiovudy existing stress equilibnom tor non* 
oobeave material Consequently, m the computation, cohesion u treated 
os an mdependent shear introduced as a maximum on a jflaoe vith 
octresponding shears on all other planes The plane on which the shear 
“ e ” u mtroduced will be the ' Cntioal Plane of Bquihbnum ' . 



STBlBi TR^BHiaUOK IK FmOTtOKAL-OOlOBBIVE MATBRXAL 


106 


In the dhpM of stress dedooed, tiie aoUve shear cm ihb orltaoal 
IS equilibrated by the potentud reeistanoe to shear due to both fnotioriAl 
and cohesive resistance 

The outstanding factor of the analysis here set out is that the pruunpal 
planes for fnctional-cohesive matmal difFor necessarily m direction 
those for the same loading, presuming no cohesion 

In the author's view, the theones of Bonkine (*' Earth Pressure"), 
of Navier (*' Failure m Compression "), and Guest, as to Failure by Shioat, 
are special limiting oases Those of Sohefflor (" Unsupported Banks "). 
Ketohum ("Trench Cutting"), Bell ("Pressure m Clay"), and any 
" Straight Line Wedge " theory for " Cohesive Material," have the same 
basic error, namely, that a limiting condition, impossible praoticaUy, is 
assumed as existing for the general case 

The author's view being at variance with accepted theones, the reasons 
are disoussed from several aspects and illustrated by examples, theoretio 
and practical 

INTRODUenON 

Consequent to bis mvestigations of the theory of the i^essure of non- 
fluid material, such as sand or soil, on a supporting wall, the author came 
to the conclusion that, for the purpose of computing stress transmission, 
any material may be regarded pnmanly as a fluid 

Dry sand has fncUonal resistance to shear Soils have some tenaile 
strength or cohesion m addition' to fnotional resistance and finally, 
" Bohds " m which oohemon predominates may, or may not, have fnotional 
resistance 

The behaviour of such matenals can bo deduced from the mfluenoea 
of fnotion and cohesion, separately and oonjomtly, on a suppomtitiouB 
fluid of the same dimensioiiB and loading 

The subject is fundamental to any treatment of the strength of 
materials, and has attracted the attention* of mathematicians and phymoists 
as well as engmeers 

The many authonties differ m regard to assumptionB, and more stdl 
as to oonoluBions At the nsk of repetition, an attempt will be made to 
oorrelate and amend existing theones m the lij^t of the author’s 
generalisation of the problem 

DEFINITIONS AND NOTATION 

Frtdtcnal lUstatanee is potential resistance to movement in the direction 
at nght an^es to, and due to, apphed normal stress 

[Note The law assumed is that tangential resistance vanes directly 
as the normal stress, but the general reasoning would not be affected if 
the resistance were assumed to vary as some power of the normal ] 

* 80 s " History of tbs Dearelopmaot at Lateral Earth Preosore Theory,'’ by 
JTsoob Feld, Proo Brooklyn Engmeers' Clab, July 1926, pp 61 104 This able review 
doss not disonsB the important mvestigation of A L Bell ekpeondad m the prosMl 
paper 
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Cokeawe'JSeautaHU u potential reeirtan ce to moveaifliit mdepeDdeiit 
of the nonnal atreoa 

Cohenve Beeiatanoe as defined impliea equal reautanoe to 
and o o m pr eaeion, but this reeutanoe to teaaKm and cximpnanon is 
not the " Tensile Strength ” nor “ Compeessive Strength ** as iisoally 
undentood, for reasons to be explained] 

iVtnetpol Plana are two planes at right angles to each other on which 
pore nonnal stresses exist, that is, on which there is no shear 

Th« Cnttad Plane of Eguthbnum (“ Cnhedl Plane ") is the |riane on 
sriuoh incipient movement would take place It may become also “ The 
Plane of Rupture ” 

[^ote All {danes are inflmtesimal, that is to say, lengths are considered 
enough to justify the assumption of uniformity of conditions over 
the length ] 

The Notation used is as follows — 

c IS the value of cohesion presumed constant, that is, resistance 
to movement = n' tan ^ + o i 
n IS ncwmal stress on a plane , 
a 18 shear stress on the same plane as “ n ” exists , 

P IS the varying angle added to the angle of fnotion by oohesion 
giving a “ virtual ’* angle of fnotion (^ + j^) > 

Y IS the complement of ^ = ir/^ — ^ , 

8 IS the angle made by any p la ne with the principal plane , 

^ IS the angle of fnotion, that is, frictional resistance to movement 
= n tan ^ , 

p IS the angle made by the Cntical Plane with the Prmoipal Plane 

A avffix "q” IS attached when oohesion is not acting, that is for frictional 
non-oohesive material A daah u added when oohesion is acting as well as 
fnotion, that is, m fnotional-oohesive materud A auffiz is added for 
cohesive non-friotional material 

Thus g, are prmoipal stresses preeunung no oohesion, and p\ g' 
are principal stresses presuming cohesion and fnotion n' is the nonnal 
m an eUipse (p', g') Similarly with other symbols 

FLUIDS, FRICTION, SHEAR. AND COHESION 

A short review of general pnnoiples, as mterpreted or developed by 
the anthcw, will be given as follows — 

Fhud 

Tbe primary expenmentat law of static equihbnum is “ fluid pressure,” 
that IS, tiiat any pressure apphed m any direction transmits, or hM 
eqnflibratmg s tr e ss e s, m every direction, of the — itir mtensity (1) 

Tliat IB to say, the ” eUipse of stress” is a circle and the prmoipal planes 
■re indstermmate,* or, m other wwds, all |^es are prmoipal [danes . . (2) 

e Astoally tbs dirsotton at Die applwct load if purely normal (a t ^vity) is one 
priao tp al stress, and, on say athsr pUa^ the stiese le mflutseiiiislly km 




STRE88 TtANBHIBaiON IN PRIOTlONAti-COHtefVl ICATULiL 


107 


Frusttan and Shear 

The next step u to usome the mateml to hem fnotional reeutanoe 
to sheer Ilien the equibbrsting pnnoipal stren u the leest possible to 
preserve equilibnum 

For the limiting oonditions of equihbnum on a oertam plane (called 
the ** Cntioal Plane of Eqiuhbnam’** by the author), the pnnoipal axis 
makes a known angle with tibe Cntioal Plane (8) 

In symbols — 

If ^ IB the angle of fnotion e= n/^ — y, then the pnnoipal axis makes 
an angle 7r/« — ^/g or y/g with the ontiod plane . (4) 

This relation has been deducedf from a consideration of the limitiTtg 
relation betueen shear or tangential stress ** s," and the passive resistanoe 
to shear n tan due to normal stress n/' namely — 

that « = a ton <f> on the cntioal plane . .(5) 

Also, as such plane is umque — 

if 0 18 the angle made by a plane with the pnnoipal plane, 

s"?/”**"*’ • 

Or, graphically — 

The ourve of n tan ^ touches the ourve of s ** for the value of 
deduced from (5) and (6) and given by (4) .(7) 

So far as fnotional resistanoe alone is concerned, the state of affairs 

IB — 

If the direction of the cntioal plane is known or fixed, then the 
direotion of the principal stress is also known, that is, is given 
by (4) (8) 

Or conversely — 

If the direction of the prmoipal stress is known, then the direction 
of the cntioal plane is known (9) 

In symbols and quantitatively — 

If Po 9o ^ principal stresses for non-coheaive material, uid 
if Po is the angle between the cntioal plane and principal plane, it has been 
shown that — 

j, « p, ton* y/, (i) 

MM* Po ** y/i • • (“) 

alao on the cntioal plane the lemltant intenmty makes an angle ^ mth 
the nonnal, and tiie vector oomponente of the resultant are at right angles 
to eaoh other (lu) . . (10) 

* nw term '* Flsns of Ruptaie " is inappropriate when speakmg of oonditm n s 
of equilffanum It nuiht be oallad ** The Flaae of looipiant Rupture " 

t The cngmal dedootmo by Rankme fellows different lines, see (10) below, wfanh 
tuwifpsnsas Rapldns's method 
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In words, (10) nuty be express e d m follows — 

In a fnotioDal material (preeiuned non-oohesiTe), a pnnoipal stress 
Pe" on <me plane txananuts, or ts equilibrated by, a stress “ 9 q” on the 
plane normal to the first, and streeaes m other direotions according to the 
ellipse of stress , and the Cntioal Plane, or plane on which the limiting 
conditions of equilibrium e^ist, that is, on which moipient failure occurs, 
makes in angle y/^ with the direction of the Ptinoipal Ilane (11) 

Cahe$tan 

In general terms — 

A normal stress on one plane must be accompanied by a concomitant 
reaction on the plane at right angles to that m which the load is apphed 
In non-cohoaive material such reaction is positive In fnotional-ooheaive 
material, fur the cohesive resistance to be fully developed it may be 
positive, zero, or negative, according to the cohesion functioning (12) 

THE ELLIPSE OF STRESS 

Any condition of statical stress equilibrium, however complicated 
apparently, actually consists of — 

(a) Normal stresses of equal mtensity, F say, and the same sign 

on two planes at nght angles , 
together with — 

(b) Normal stresses of equal intensity, 8 say, and of opposite sign 

on the same two planes (13) 

The Planes mentioned m (13) are the Pnnoipal Planes , on any other plane 
the resultant stress is the vector addition of F normal and 8 molined at 
an angle 26 with the normal The resultants are the polar co ordinates 

of the elhpse of stress* (I3a) 

That is — 

(o) Fluid Pressure F m all chreotions , 

(b) Normal Stress of equal mtensity 8, of opposite signs on two 
pianos of defimte direction, that is, shear of the same 
mtensity 8 on two planes making angles of 45° with the 
definite direction mentioned (14) 

That IB — 

(fl) Fluid Pressure F , 

(b) Shear S on a plane m a defimte direction (15) 

Besult (15) shows that the dtreciton of the pnnoipal planes ih detemuned 
by the direction of, and amount of, shear The normal fluid stresses have 
DO influence on the (hreciton of principal planes , they contnbute to 
mtenmties only on such imnoipal planes, as they do to the normal 
mtensities on all planes . . (16) 

Agam, from (13) and the EOipse of Stress — 

F + 8 one principal stress, p 

I F — S =s other principal stress, q .(l7) 


* A detsiM ezpouUoD w given m “ Cnticel PUnee, * Trane. 1 £ , Auei , 1928. 
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The effect of oohemon has beea examined in the author’s paper 
Oitioal Planes in CobeaiTe Material from the pomt of view of finding 
the position of the principal planes for frictioiiAl-oohesive material, relative 
to the pnnoii>al planes for no-ooheeion 

The standard analyses assume the pnnoipal plane to be the same m 
both oases, but the author mamtains that this assumption is wrong, and 
will endeavour m what follows to expound his views 


FRICTIONAL NONWHESIVE MATERIAL 

Rankine Theory 

As in a fluid, the maUnal must be supported laterally at any depth 
and at every depth, also, is always lees than Pq and approaches zero for 
non cohebivo material when y/| approaches 0, that is, ^ = 00** 

A non cohesive material has some * angle of f nation " mtermediate 
between the limits ^ =* o and ^ 

The theoretic deduction obviously is for a regular material, and the ^ 
assumed and consequential slope of the cntioal curve, is for so much of 
the material over which conditions may be reasonably assumed 
constantt (18) 

Undci self-loading conditions, the extraneous stress is gravity acting 
vertically, consequently, for gravity as the load, the prmoipal stress may 
be assumed vertical, | the other corresponding prmcipal stress is horizontal, 
that IS, normal to the applied stress (19) 

This conclusion is, apparently, not borne out by expenments which record 
an mclined stress on the vertical wall No method has as yet been apphed 
extensively to measuie^ static pressure in the form suited to check the 
deductions experimentally For this purpose, a senes of pressure gauges ” 
to record vortical, honzontal, or indmed intensities, each over a small 
€uea at various pomts, would be required 

To the author it seems that next the woU, say in a bin, movement 
attempts to take place along the face due to the straining or honzoutal 


* Proo Inst of EngmeerB, Aust , 1928 

t Vanous portions or vanoua grauiB of irrogular shapo ma> rause ■eoondar> bends 
or irregulontieB on a Bmooth ontioal ourve, or line 

} The nurfoce is not neoessaniy level The effeot of a sloping or irregular surface 
IS oonsidered by the author to cause the line joining pomta of equal pnnoipal stress 
to be parallel to the surface 

I ^le difficulties of measuring p r essures in certain materials may bo realised when 
it IS remembered that a gauge inside a sedid mi^t record aero pressure, as the line of 
preesnrsi goes round the space , smularly m any oohevve material any gauge-t esting 
results would need to be interpreted The peasibihtiM of Dr Qoldberg*s 
m ea su npg apparatiM seem attractive , also thoee of the Mam Roads Besearoh Dept > 
U 8 A., and of Prof Bndgman's method of uUhsmg the aleoWioal roMtanoe of a metal 
eeoordmg to passsure 



110 


P&OOE01NOB or TBB MOTAL SCX^IKTT OT QinOCKSLAND, 


movement of the weD» oonaeqnentlyy et the feoe of the wait, tiie eUipee 
may be mbUned owmg to the plane of moipiesit movement* (the O&twal 
Plane) beong vertioal. ..... (20) 

Wedge Theory. 

Hieee Hieotm psreeome a tnangular wedge at the hack of a wall of 
anoh dimenaicxna that the pr oasoro on the wall u a maximum For the oaee 
of level flUing of non-ooheeive matenal, the reoulting preaBure la the aamn as 
that got by the If the author’s views, as expounded later for cohesive 

matenal, are correct, such tnangular wedges are, at best, approxunationst 
to areas with a curved boundary sinoe they presume a constant inohnation 
of the ontioaJ plane to the vertical . (21) 

(X)H£SIVE NON-FRTCTIONAL MATERIAL 

If a shear is introduced on any plane not at 40^ with the pnnoipal axes, 
a new elhpse must exist whose axes sre neoessanly molined to that previously 
existing . ^ (22) 

The theorem stated in (22) may be lUuatrated by the following example, 
m which the results obtained are the same as those arrived at bv the usual 
analysist of the case quoted 

A Bolt in a Braekoi. 

a 

To find the elhpee of stress — 

A direct stress t ” exists on one plane and a shear ** c,*’ mdependent 
of t,” exists on the same plane (with a concomitant shear ‘ c on the 
fdane at right angles) 

Referring to Figs 1, 2, 3 

Let / be external direct normal stress on AB 
Let e be extmial shear on AB mdependent of t ” 

This 18 really the case of an molmed stress on one plane 

(Fig 1) (23) 

These conditions are equivalent to — 

(1) (e) Direct Stress t = (f/, + t/g) on AB and 

(l/t — f/i) on YZ (Fig 2) . (i) 

= f/g fluid pressure . (u) 

together with — 

l/g shear on OM, OM' at 46° with OB and . (lu) 

(2) "c” on OR (Ilg 3) .. (iv) 

* Dr Jacob Fdd used a vertwal door pressing on wMgh bridges, arrsaged in such 
a way that vartical and boruontal stroeees on the vertical door could be maasuvsd. 
To lha author it eeeine that a wwgfa-bndge d^iende for ito action on movement, small. 
It IS true, but movement nevcrthelesi 

Fraf Chapman (see dieouaewn 114 Trans I £ A,vol e,p Sll) has made an ingenious 
attenipi to nwnimi ss movement 

t A oobsslve matenal, owing to '* stiokmese,” actually holds back a wall for a 
oertoin disSsgpe from the nufsos For ooh s a vs material, the assieii|>Skiiu of a aobd 
wedge aofrrig at its centre of gravity seems to the author hmMfy unsound m 

}8sepp IMLAmliowsp “Theory end XMgn of 8tri^ 
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Following (13) above — 

The direction of the principal strew u fixed by the dueotioin of two 
shean, namely </, on OM, “ e" on OB ^inoipal strew u where shear 
ms too * See Fig 3 

I e t/, cos 2 (46° — e) == cow 2e 

tan 2e = 2 c/t Fig 3 . (24) 

Omditions of Strew are — 

t/i fluid pressure from (u) — 

-f t/, inclined stress to each plane == t/, sm 2zi normal f on Plane making 

t/, cos Zzi shear an an^e 
( with OM 

+ e inclined stress to each plane = r sm 2z, normal | on Plane malrmg 

e cos 2z^ shear < an angle Sf 
1. with OB (26) 

For the Principal Plane — if is the antfametioal value of the pnncipal 

strew, which is negative 

Here s, = (90° — e) Zi = 46“ — e 
and p, = t/j (1 + sec 2e) 

fa = */, (see 2e — 1) . (26) 

Max Shear = A i* =, 1/^ aeo 2e (27) 

2 

These resultet agree with those obtained by tngonometneal resolution 

It ahould bo noted that the investigation given above has neglected 
fnotion resistance , that is to say, for finding breaking stresses m terms 
of "c," though it apphes to te^e stress approximately,} it will need 
modification if all normals have a potential resistance to shear due to 
fnctKin • * . (28) 

It will be observed later that p\ g' is the ellipse fepresenting iiOemof 
stress at 0, found by algehraioal summing of separate mfluences (29) 

Qenerahsation 

Referring to Fig 4 


* An\ uiunber of planes earh with a difforent shear could be reduced to a shear 
on one plane, ixnplyiiig neceassnly the same shear on the conoomitant plane at 
angles, and thus the pnnoipal plane may be found as shown 

t Morley. *' Slmigth of Materials,*’ pp 22 28 

t Even for tenade atrem it presumea » aero, which is not quite true if the 
■pecsimen baa definite sue, sinoe a rmg of matanal forma, oauamg e t reMea on the mtetior 
portion Poiaaoiia Ratio in this aenaexnaybea fanotion of a, and P! (Young’s Modulus) 
Again, shear mtenaities imply nmnal oompreanons, which agam imply fnotional 
leswlance to tangential movement, the general result of which, then, u a modifioation 
as given in the Author's “ Gntioal Planes ” Actually Result (24) is a qmnal case of the 
ganaral equation — 

tM\8«-0/p, ±oowo^) 

■fiw " Cntual Pima" (91) 
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Soppow e were on a plane making an angle with OB in Fig 4 
Tliat la, t on OB, and e on OC, independent of eaoh other 

OQi would have pontion and valnea ocnieqionding to the 
p lanea on whioh t and e ooenr 

Oenarally aee SSg 6. If /, were <m 00, and /g on OD, that la, /g <m 
aoiae other plane OB, the eUipae (pg, gg) finally dednoed, la that for the 
algebnkal anm of eaoh of the aepacate normal and ahear oomponante, 
that ta, Btteaaaa eztanal to eaoh other (90) 

Again, (OF^, 0^) would be the eHipee t epre ee n fan g mtemal etreaeea 
lor equilihrlam at 0 (91) 

B ' 
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FaOim of Twt 

A apeounen TuuaUy omular or square m oross-aeotion, uhoae weight 
u negligible relative to the applied load, la subjeoted to an external load 
causing a strees “ t ’* on one faoe, and the only apparent external ntrnniM n 
are in the direction of the applied load and the oonaequemtia] reaction. 
See Fig 6 



This Conventional Analysis is baaed on two mam assumptions, 
namely — 

(1) The apphed stress is a pnnoipal stresa (32) 

(2) The concomitant pnnoipal strees la xero (38) 

Presume + </«—(/• apphed on each of the faoee m the direotion at 
nght angles to that of the load. 

Then, regrouping streeses, it is apparent that (32) represents, 

(1) A fluid stress t/| exists throughout, togetiier with — 

(2) Shear + (/, and — t/g on two planes at nght angles, that is, 

shear 1/, sm 2^ on any plane beoommg f/g when 9 •= 46* (34) 

This IS the condition of str es s , though apparently there is a single 
direct stress " t ” and reaction " I ” on one faoe. ... . (8fl) 

The eUipse of s tre s s is assumed a gfnu^t line The error of this as a 
pnotioal oondituo will be disoossed Later (36) 
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AUemahvely — 

+ i/% on OQ and ^ 1/^ on OP causes shears t/% sin 20, 
I e i/% an plane at 46^ 

In the speoimen mentioned, it is not oonvement, even if practicable, 
to apply tenmon stresses, so that an extra i/% as fluid stress causes — 

i/% + i/t^ +i^OQ 

+ Vt - ^/i = on OF . , . . (37) 

This added fluid stress does not affect shear intensities (unless fnotion is taken 
into account), and the condition takm up is direct stress i ” on OQ, zero 
on OP, as assumed originally (38) 

Again, AUemaittfdj ^ — 

“ I " IB apphed as a pressure on one plane OQ this would cause i ** 
on the plane OP at right angles if the mateinal were fluid 

The potential shear resistance of the material is drawn on to provide 
shear reaction necessary and sufficient to preserve equihbnum In the 
analysis this is assumed fulfilled by g = o (39) 

The deductions above, by several alternative methods, have been 
recorded to show the concordance of several methods, but the primary 
assumption g == o* actually is misleading, smce it might be taken to imply 
that every plane has a resultant stress m the same direction, namely OP 
The slightest infinitesimal value of g would put the resultant stress on OP 
as horizontal instead of vertiool • (40) 

To the author the actual conditions seem to be as follows — 

In a test specimen (taken as cylindrical for clearness) and the load 
normal to the paper — see Fig 7 and Fig 8 


* For g -B o an a determinate solution m the Author s treatment (see Kesulte (74) 
of Cntioal Planes") of the subjeot, if g' and p' are the principal stresses fur fnctionaJ- 
cuiheeive material, and is the cohesion angle, that is, the angle added to the angle of 
fnotum by cohesion (it varies with the ratio of ooheaion to p,), then since — 


j' = p' Un y/t tan (y/, — 

(») 

AIm s' =* J»' tan* y/, — Sc tan y/t 

(U) 

From (i) — 

g^ - ssro when p - y/. 

(Ul) 

From (u) — 

p' « 2c oot y/t 

(IV) 


In a Frictional Coheaive Material, for the virtual angle of fnotion to be W, then 
g' IS negative 

In a Fnotional Non-Cohasive Matena), for an aotual angle of Ihoiion of 90% thsn 
q% IS sero 





FiS S 

Tenatm Speetnten ao that fncticm. phenomena do not appear dneotly 
Near the outside smiaoe is infinitemmal, oonaeqnently, there, 

Shear » ^ am 2d, 

2 

and die maximum ahehr on plane at 45* ^ sin «r/a «• p/t (41) 

2 

Failure will tend to take place at 46* for a gradually apfdied load See Fig 8 

Itafwarda the intenor at the specimen, q^ has mores amg poenhilitMS, 
and oompresBon xnig stresses, K say, eaJet, as diown m the sketch 
Fhibalify K itself does not cause lailnre, hot ccmbi n ad with nonnal 

to the paper, causes kngitudiiial sheen (48) 

lUs is djsowised further under (68) later. 
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Due to duotility, woh Bhapet ooonr m m Rg 9, taken itam Hoel^^ 
Strength of Matmals,” p 67 



/v<y g 

The intennty over ab u greater than that over ed, but the author oannot 
agree mth Money’s statement — 

" The utensity of shear shreas over auoh a aurfaoe as ed. Fig 44, 
18 not uniform, being greatest at the mterseotion o, with the ^aae 
of mininfinm arQS8<8eation mb *' 

Frunanly the author would read “ least ’* f<ff '* greatest " as the 
intensity 

18 least at 0, but due to oontraotion of area, as p» at 0 is greater 


than Po ^ point of least shear is at some point O' near to O but 

in no aenae u tiie ahear grea test near O . . (4S) 

If inotyient failure oooura at the outside, then the mtensity p« when 


Fe 


load 


amoe the load is distributed over a. 


of 
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fltuller area But if jg moseaeoB, 


ip the shear intensities (being ^ 

8 


sin 26) do not neoessanly morease in fact, if failoxe by shear is to ooourp 
only so much shear is devdoped to cause failure , perhaps from this aspect 
the shear intensity xnay be regarded as approaohing oonstanoy . (44) 


Cimpre$s%on Specimen Neglecting fnotion, the action would be 
amular to above with CJompression wntten for Tension, widi the 
modification that on the *' oore ” M (see Fig 10) pure oompreasion or fluid 
stress wiU exist and no failure takes fdaoe, consequently the section failure 
will be as shown m Fig 11 and 11a • • (46) 



jSaM 


Fi^ Ha 
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The flhean are ™ when ranges from zero at the sorfaoe 

to at the ** core/’|to fit with oorreaponding mtenaties of shear Ae above, 
Tnaximnm shears are at 45**, and, if fnotion does not operate, this is the 
plane of fracture for a gradually applied load (46) 

Contraction, expansion, or distortion of the material affects the 
mtenmties of loading and causes variations not mentioned above, but the 
jmmary phenomena, if fnction is not taken mto account, ajipear to be as 
stated (47) 

Ouset*a Law of Maximum Streoa 

The following extract from a paper,* “ The Flexibihty of Plaui Pipes/’ 
by J B Finmeoome, M Eng (Zunoh), M 8oc IngC (France), has a direct 
bearing on the subject — 

‘‘ The pipe designer is keenly interested m the maximum 
combined stress, based on the longitudinal and transverse stress, 
as this will determme the permissible thrust and deflection for the 
maximum pemussiblo stress 

The three principal theones which form the basis for determining 
the elastic fracture of the material are— 

(1) Maximum Principal Stress (Clapeyron and Rankme) 

(2) Maximum IVincipal Strain (Samt-Venant) 

(3) Maximum Shearmg Stress (Coulomb, Quest, Mohr) (48) 

For the calculation of the combined Htress ths author will apply 
the third theory, using Guest's law, which has been conhrmiHl by 
Quest’s tests in 1900 for ductile matenals Guest’s law is generally 
used in this country, and is known as the maximum stress difference 
theory Acconluig to it, the maxunum pnru^ipal stress difference, 
which is equal to twice the maximum shear stress, forms the basis 
for Uie ehstio fracture of the material The maximum shear stress 
for two perjicndioular normal stresses such as tho longitudinal and 
transverse bending stress, is equal to half the difference of these 
two perpendicular Btresses 

We thus get the ffummum prtnctpal Bhear stress — 

5. . (49) 

2 

The maxim iim ahear stress is in a plane inclined at 46** to the 
two planes of the longitudinal and transverse bending stress 

In accordance with Quest’s law, iht combined stress %s equal to 
Arice Ae mammwn shsar stress, and thus we get — 

The combined stress = (p — g) ... (50) 

* *' lfetropoUUa-Vu)km Oaaette,” May 192S, p 400 The notation has bean 
alteced, but oU^arwiM the extract is verbatim 


m 
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Sxpenments made by Goeet oonflnn hu theory, and the anther 
(M Fmnieoome) will show from an actual test on a ptpe-beod tihat 
the theory agreee reaaonably well with the value obtained from 
the above formula ” 

In the present paper, the correlation of the “ Rankme with the 
Guest *' tiieory ban b^n mdioated, and will be further duouesed bdow. 
(The Saint* Venant theory is a refinement tiiat will not be considered at 
present) (51) 

Aa the author interpretB the extract, Guest’s Law would seem to be 
deduced on reasoning as follows — 

From (40) The principal stresses are giving Max Shear » 
Up - flf) = c say (52) 

Result (50) imjdiea that, as a shear, c ** may be caused by (2c, zero) 
aa principal stresses, there is a combined " stress (as it is called by 
M Fmnieoome) of 2c (68) 

The author haa ahown above, or believea he has ahown, that pure ahear 
“ c ” 18 concomitant with or oauaed by normab (+ o> — c)> although with 
aome certain extra ‘ fluid ” pressure, aa infinite combination of pmunpal 
B t roaBoa ( + r, I* — c) may oause a ahear “ e" suob aa (4e, 2e), (3c, e) and 
BO on (64) 

There seems no oepeoial reason why (2e, o) should be that 

functioning (66) 

Only when fnotion u neglected la the plane of maximum ahear the 
plant of fiuotore Of course, if friction does not exist, (p', degenerating 
to Pi, where J(pj — Ji) on the plane at 46° with the principal atteaa, 
but P] IS not necessarily, and rarely is, 2e aa stated m (60) (66) 

It IS conceivable that, at the aurfaoe of a test speounen, an 
elhpse 2e, o exists, but it does not seem reasonable to assume such a very 
special condition as a general case (67) 

FRICTIONAL-COHESIVE MATERIAL 

Author’s Msthod. 

Keeping (23) to (31) in mind, he argues as follows — 

Noa-Cohsswe Maimal with a fnetion an^ ^ and external load p, aa 
a pnnoipal stress, is m equililmuin having the other prmoipal s tx o as q. 

The prmoipal plane for a perfect fluid is indetemunate, but for a non 
ooheave fnotional flmd, is determinate, bemg the direction of the pnmaiy 
appbod stress, or m determined by the direction of the plane on whioh 
Mg tan ^ must equal “ 9^' if such plane is €xad or known . .(68) 

In the fifvt stage m tiie deduction — 

For IVictioDakOdiesive Material, “ e ” may be treated aa indapemdeot 
of the quantitiea existing prenonsfy 
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An indmed* strcM u minduoed on » oertain jdane Oil an 

unknown ani^ wtth OP^, ... .... (sg) 

Ta deduce the angle between the Pnnoipal Fbaie and the Ontioal Plane, 
edited here ** p'* the determining oonditionB are then applied, namely — 

The ellqMe of atreea {p\ q*) to be deduced must fulfil the oonditiona 
on the cntioal plane 

tan ^ + c e' (0Q) 

and d/dO (W tan ^ + c) i* e' . . (61) 

The shear on the true pnnoipal plane must be zero (62) 

The dlipee {p\^) deduced, represents equilibnum of mtemal stresses 
m the cohesive matmal, with e ” devdoped on the Cntioal Plane, though 


deduced by algebraical summationt of ot r ooDoo external to 
condition (68) 

From (60) and (61) — 

e = J p' tan y/,— ^ oot y/, (64) 

that u ^ = p' tan* y/|— 2c tan y/g . (65) 

Result (64) msj be known as the Oenend Squatum t 
From (62) the directum of the pnnoipal shreas may be determined, 
but (p'l g') cannot be to the game axes aa (Poifo) «»!*•* po = uAteh t< eamwl 
bejbr any real value of ^ (66) 


The pnnoiplee enunoiated above will now be appbed to several Btandaid 
analyses, and existing standard analyses oommented on, m the light of 
the suggested amended treatment 

Fast, will be oonsidered a Fnetional Cohesive specimen under the 
breakmg load in a Teetuig Machine 

* Inolined beoauss a normal had to be introduoed to ftfovide for frirtional eflM 
of the normals concomitant with " c *’ aa a shear 

t Ite method used bean some analogy to that for finding the utroM m a redundant 
member of a tnua 

The procedure there la os follows — 

Let O be the force m the redundant mmnber i? 

Presume 0 as an external force m the direction of B 

{NoU — ^Tbe value of G depends the externally applied loada, but is here 
assumed independent of them for the present ) 

Find tlie stresses m the members cd the truss ss a determinate structure with A removed 
Due to Kztemal Loads (1) 

Due to C (S) 

OoDtpaie and add the movements (dofleobian) of the extrenutiea of B due to 

(l) + (!).. . . (») 

Equate (\) to the negative stram m R due to O and thus deduce C An alternative 
analysis by the method of Least Work gives the same result The analogy was suggested 
to the author by O Fenwick, B K 

I The raodifioatioQS for cugative g' and normals are mveet^ated in ** The Oesieral 
Bqnatlon of fltr esi '* by the author 
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Compmiion with Frieiion. 

iVatner’# Theory 

Thu u the essence of all earthwork theones The standard analysis 
will be stated and examined In Navier’s Theory,* due to friction and 
cohesion, the plane of rupture is taken at an angle of y/, with the appbed 
load which is assumed as a principal stress, and the cohesion c " is connected 
with the applied stress by the relationf / 2 c oot y/^ 

The author takes a different view, and argues as follows — ^Thero 
seems no doubt that for a frictional non cohesive material the Gntioal 
Hane makes an angle y/^ = (tt/^ — ^/j) with the apphed stress (67) 

Nor is there any doubt that for cohesive material, neglectmg fnotion, 
the maximum shear is on a plane at 45° with the prmoipal plane, 
consequently the Cntioal Plane is at tt/^ with the applied stress (68) 

One would expect that, for a combination of fnction and cohesion, 
the cntioal plane would he at an angle between (fr /4 — and 45° with 
the direction of the apphed stress (69) 

For the prefiont purpose the cohesion e ” is the resistance to shear 
mdependent of normal stress (it imphes, of course, resistance to tension or 
compression of the same intensity) and is assumed to be the same potentially 
on all planes As a consequence, takmg the critical plane as that where 
the curve of n' tan ^ + c touches the curve of s' (shear), and differentiatmg, 
e " being a constant does not affect the result, the critical plane makes 
an angle y/, with its own prmoipal stress (70) 

The question is — In what direction, and what is the amount of the 
prmoipal stress ^ 

The author reasons as follows — 

Pnncipal Stresses give a ' somi graphical method of expressing the 
equilibrium of static stresses ” they are not permanent nor objective (71) 

In all natural phenomena one influence can be presumed to be 
superimposed on another, and the results should conform m whatever 
order the influences are apphed Now in a perfect fluid not defimte 
direction of prmoipal stress exists (72) 

For fnotional material the cntioal plane must make an angle y/^ with 
Its prmoipal stress Agam, for the reasons given, for fnotional-oohesive 
material, the cntioal plane is still at y/, with its prmoipal stress, but the 
directions of the pnncipal stresses may, and do, change ( 73 ) 


* Morley, ** Strongth of MatenslB," p 65 , M also (78) Utor of this paper 

t The ooirespowdiDg results are obtained for earthwork by A L Bell (Proo 1 0 E , 
vol ozotx), who presumes that the apphed load u the principal stress m directum snd 
smount 

t This, however, sotually mesas thsi the applied stress (c f gravity) is the prmetpal 
steesi (ne^aoting oc^iasioa} for mflnitasunal finottoo 

It will be understood that the present disooMion is dealing with mstsnal Just 
sbovi to move sloog a oertam infinitesimal plane, but m equilabmim 
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For a Fnotional-CohesiTe Teat Speoimen — ^Tbe mclmatioQ of the 
of rapture ib changed from 45^ for a non<Fnotional condition to an angle 
depending on ^ and c 

Again the shape of the speounen would affect the angle of inclination 
Bince Buch depends on the potential “ g ” , again, if the ratio of diameter 
to length differs, in two specunens the poeuibilitiefl of developing the planes 
of rupture arc different 

This 18 found m practice Fig 11 a shows diagram matically the actual 
phenomma recorded with concrete In a cube the inclination of the Plane 
of Fracture with the vertical approximates 46°, while, m a cylinder of length 
twice the radius, the angle may be 21° 

Presuming gravity as the load, if cohesion is absent, there is no 
influence to change the direction of the principal stress* from the vertical, 
and the internal resistance to shear, duo to fnotion, functions to the extent 
of diminishing the amount of the other pnncipal stress from to (74) 

Now, if the shear due to cohesion, which is indepondcntt of the applied 
stress, being an inherent property of the matenal, is applied on a oertam 
plane (later to be the critical plane), it sewms clear that for new oonditions 
of equihbnum, that is, movement is just ready to begm on that plane 
mentioned, that the direction of the applied load (called p^) is not necessarily 
a pnncipal stress , in fact, the author argues that it is impossible to be so, 
since " c," introduced on the plane, must lie caused by, or be concomitant 
with, c ” positive and negative normals, on planes at 45° with the plane 
on which “ c ’* IB mtroduced (76) 

Consequently (unless the cntual plane makes an angle tt/^ with the 
pnncipal planej, a shear must exist on the plane OR, ihai ta to say, p^ta no 
longer a principal stress The position of the new pnncipal stress is given 
by the relation that the shear caused by the normals a -f c and a — c, 
ehnunate the previously existing shear, due to p^, go as a fnotional matenal, 
on the new principal plane, and consequently new pnncipal piano lies 
at some angle (called e ’’) with the direction of Po 
The consequence of this is — 

The elhpse p\ g' is always inclined to that of p^, by an angle s,” 
and IS the elhpse representing mtemal stresses m equihbnum Agam, sinoe 
the ontioal plane makes the same an^e y/^ with its corresponding pnncipal 
plane, both for non-cohenve and cohesive matenal, then the plane of rupture 

* If the (hreoUon of the ontical plane la fixed (as by a wall) the pniuiipal stre« 
may move to conform with the neoosiary oonciition making an angle y/, with the ontioal 
plane 

t Of course, for a certain applied breaking load, funo6ions of o, and applied 
load p, exist, oonneoiing the vanous quantities The value pg is that known as the 
*' eempresave streng^*’ , at will vary with the dimensions of the speoime n Hie vshie 
of ** e ” as the reststsuoe to shear Pure tension, like pure oomprawm, cannot cause 
ibsar A pure shear e unphas fensvm *' o," and oompressioii ** e,** respectively on 
ssoh of the two planes st rlg^t angles to ea^ other 
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for oohefliYe material makos an angle* a' with the plane of ruptme for 
non-c(AenTe material having the same diaracterutioe apart from oohenoot 
and m earthwork a curve develops as shown m Fig 12 (77) 


c 



Fig /Z. 

Morley’s analyses will be examined now m the light of the author’a 
views expressed above 

In his exposition of Navier’s Theory, Morley ('* Strengtb of Materials/^ 


p 65), wntes — 

Normal stress on plane = p am* B (i) 

Shear stress on plane ^ p sm 8 oo^ 8 (u) 

Resistance to shear => M P vm* 8 (ui) 

These could be trvt& only if ^ = zero , and if p is a pnnoipal stresst *(78) 
Aotnally, m the author’s view, 

Normal = p' sm* 8* + 9 ' oos* 8* (iv) 

and Shear =* |(p" — g') am 28' , (v) 

Besistanoe to Shear = /i(p' sm* 8 ' + g' oos* 8 ') ... (n) 


where p', g' are 4he }»moipal stresses for the actual elhpse presuming fnotion^ 
and 8 ' is the angle the plane makes with the pnnoipal stress p' 

The maiunnin shear for any ellipse is always at 46*^ with the principal 

stress, bemg thm:^ 7L?. For tension, if fnotmn does not function, failnre 
2 

* Kear the enriaoe of earth under gravity, the inebnation of the onUoal pUne with 
the pmKupal plane for eohaeive material la not y/i, owing to the fast that fnoUon doap 
not fanetaon vHien resultante are negative (Iteaicin) 

t That is to ssy, p csanot bs ths nDnnal ocapoMit of sa sppUsd mcimsd sMas. 
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tdkes {dace of manmum ahear, that ib, at 45” with tiie line of apphed 

streea (79) 

^ MB o impliea that the ellipse of stress u a strai^t line, that u, that 


the mtensitiee on every plane are in the same direction, i e along OP 

Ji q given any value, positive or negative, the intenaitiea on planes 
TOifckmg a small angle with OP are nearly at n^t angles to OP instead 
of being along OP, as follows from the erroneous assumption of q 
Ptaotioally, a straight line as an elhpee is unattainable (even for negative 
values of g. up to a certain value, the normals are compressive, and fnotion 
may function) Actually q = o may exist at one point intermediate between 
q positive and q negative 

It IS necessary to take q as having a real value and deduce the resultant 
effects , then when q is infimtesimai, no anomalies arise (80) 

AUemattvely — 

Drawing a senes of layers m the matenal as shown in the Sketch 
Fig (13)- 






* A do&nlte snalogy vsisU with oohmm snalyns. In that ASuJvau, the eOTimplion 
that sbsohtte sero evists, that is, that loading has asm eooentnoity, sad/er the onhim n 
has ssro tnituU btndmg, hss o|»sad much disousBum, mors or leas futile , aimilarly 
with aa asaumptma of a asio psinoipai streai ^ aarth pnanue analywa. (Fids 
« Oohnim Pastgn Owss^” TTsiul I E A . vqI 9, b^tha author ) 
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(1) If the material le fluid, then q 

(2) If the material 10 fluid-fnctional, that is, allreeistanoe to tangential 
movement is proportional to the normal,* some ieasening of 
q takes place, but the external influence introduced on flonl 
conditions only arises as a oonaequenoe of the application of 

and thus the ww pr%nc%pal ^ress has the least value 
oonaietent with equihbnom, that is, for a ontioaL plane OS, 
n tan ^ = s from this » Po tan* y/% (81) 

If cohesion is introduced on the fluid conditions, than c *’ on any 
plane implies that the pnnoipal axis OP will be inolmed to OP^ and — 

Pi = Po +f (Cl 
9i *= l»o — M 

Such a condition might arise in non homogeneous material (82) 
When the plane on which “ c ** is introduced is at 45° with OP®, OP^ 
and OPq are coincident, 

and Pi = Po + c 
qi=PQ-^' 

Only if c =a Po can gj = zero See Fig 14 



ne 

la fuoh a case — 

ft =*2c 

?i “ ® • • • • • • (88) 


* Not nwoMSsnly m the flnt power, but it u assumed so 91 the praaot sohitkmi 
the gfloeral r easoning is not affected thereby 
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This, which IS a limitang theoretio condition, unattunaUa probably^ 
has been assnined as that for the general case in Guest’s Law as expooncM 
by M Fhimeoombe in (60) « ... • (84) 

M Pressure in day,’* by A. L. Bell. 

This analysis generahses on tiie limiting assumption of a constant 
direction of the prmoipal stress, presumed the same, m dneotion and value, 
for a cohesive material as f(ff a non-ooheave material , and is thus a Special 
Limiting Case 

If qt IS written for the concomitant principal stress when cohesion 
10 present, then Mr Bell's result becomes* — 

gk « Po ten* y/, — 2c tan y/, . . .(86) 

Without Cohesion — 

tan* y/* . (86) 

From the Generalisation of (64) — 

g' = p' tan* y/, — 2o tan y/. 

It IS clear that Mr Bell assumes p' to be oomoident with Po in value 
and direction, also neoessanly, that ^ is oomoident with go m direction , 
that IS, that a vertical plane only offers a resisting stress normal to itself. 
In other words, that the vertical xdane is fnotionless and non-oohesive 
ThuH it appears that the Bell results are those for a Limiting Case (87) 

It can easily be seen also, that the formulaa of Bankine, Navier, and 
Guest arc for special limiting cases of the General Equation (64) obtamed 
by writing c," g, ^ as zero respectively • (88) 

The author considers that m its apphbation to Earth Pressure, Strength 
of Materials, and other Engineering Problems, the General Equation is 
not limited by the restnctions of the Limiting Cases mentioned 

The limit of applioabihty (rf the General Equation is g' = — c tan y/g, 
since with a larger negative value of g', the resultant on the ontioal plane 
IS zero or negative, and the equations connecting q\ p\ and c are mo^hed 
accordingly t 

Unsupported Bank 

As usually presented — 

From the relation p = 2c cot y/^ 

If 10 ^ weight of material 

h = height of unsupported material, that is, the depth of 
the trench, 

then failure will take place 

when wh ^ 2c cot y/^ 

This is known as Scheffler’s Analysis,^ and has been ro deduced by 
Mr BeU . (89) 

* Pomted out by A Bum, Cntioal Planes,” p 22S 
t Se« ** The Oenoral Equation of Streoa” by the author 
} Wamn, '* Kngmiwnng Oonstmotion,” part i , p 26 
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IWim Wedge of Buptore, or aj ihown oMiflrwite Iqr Ftof Ketehmn-* 
«A « 4o oot y/. 

If the analjMe were oomot, these two expreesionB, one of which is doable 
the other, shooU be the same (90) 

The ADthor's treatment of the subject maintains that both results are 
w ron g (though the latter has some approximation to that oonaidfired 
ooneot) • . .(01) 

The author’a analysis gives a curve CO as that for failure at O m the 
aketoh (see Fig 12) 

The height that a bank will stand unsupported should be deduced 
from this curve (02) 

The oharactensticii of thc^ commoner engineering matenals will be 
used as illustrationB 

MATERIALS UNDER TEST 

The applied load at failure m oompreesion tests (in this deduction p^) 
18 known as the Compressive Strength '* This “ Compresstve Strength ” 
w not a baste untt for a eeriatn maiertal , it is a function of the resistance 
to shear c '' (that is, the shear strength m pure torsion) and the angle of 
fnotmn also of the shape of the spocimon , agam, the molination of the 
plan e of rupture " to the direction of po is a function of ** c/’ ** 
and deduced in the author’s treatment by using a subsidiary angle s '' 
Hub is seen in test speoimens the ** oominBaive strength’* of a cube 
(Fig 11) IS different for a oylntder having length equal to twice the diameter 
(Fig 11a) , a larger intensity is obtained with a larger specimen (03) 


Cost Iron. « 

Compreaston 

The material has properties as follows* . — 

Shear Resutanoe m Tomon, with failare at 46^ with the axis of revolution 
18,000 lb« per sq. m. 

Compressive Slaength’* 

» 90,000 lb. per sq. uu 
Tensile strength -== 26,000 lb per sq. m. 

The Fracture Angle is of the order 86% See Fig. 15. 


Compresston 



18000 

90000 


Since sm 26 


Fo 


(1 + un ^) or 


Hei« un 20”) —(1 + su 4) 

5 

« -* 0” S(K. 


• V*dt - Itenoua'. PookM book.” p «77 
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Hie Terioue jdaneB are ahown in Fig 15 
Teiiaim 

Hie ahear mtenuty oon never reach tike reaisting capacity, ao that 
failure la by direot tension 




FJg /S. 

Steal has compressive and tensile strengths muoh the same, ao that 
fnotion eff eeta are small Hna may be accounted for by the fact that during 
the prooeaa of manufacture high temperature and oompresuons are appbed, 
to which anbeequent preesurea are email oomparativdy 

Intension, the phenomena have been examined above In oompresaum* 
the metal aaBumea fluid properties, i e plastic flow 


* Hie oompmsmoo strength is deduced from beam teste Fraotaro doea not oooor 
BS— 1 
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Conor«U is ufluallv tested m oompresmon 

“ Compressive Strength," say 2,100 lb per sq in 
Shearing Strength, say 300 lb per sq in 
Evidently the value of the Fnotion Anglo is high 

The Angle of Inolination of the Fracture plane is 21** 

Ti c 1 

Here = - 

Mn — 48 ®) -= ^ (1 + Mn 

7 

^ 64 ® 

c = 9® 

Figs 11 and 11 a, Rbo\p, show typical results for concrete (94) 


( ONCLUDTNG SUMMARY 
To auwmari8e From primary facts — 

If a matenal has cohesive resistance “ c " to shear 
Then movemt nt may bo caused on any plane, OR say, by applying 
" <3 " 08 compression on one piano at 4^1® with OR^ say OP 
" c " as tension on the other plane at 46® with OR^ say OQ 

The stresHc s mentioned cause, or are concomitant with, shear ‘ c ** 
on OR (i) 

It IS not convenient to applv loads m this way 
Add F as a " fluid " pressure to (i) 

Then F r on OQ that is p on OQ 
F — r on OP, that is g on OP, 

cause shear " c " on OA (u) 

(Normals F exist on all planes, but these do not affect shear ) 

That IB, if “p" be apphed in a oertam direction (cf vertical) 
and g = (p — 2c) at right angles, the plane of max shear is at 46® 
with OP . (m) 

It will be noted above m (i) and (ii) that — 

F may have any value 
that is, p and q any value provided that 

g - (P - 2c) (96) 

(If F to c, then p = 2c, and g =s o, as assumed m (60) above, 
and so on ) 

Also, that p and g may be m any direction, bat that the ontioal plane 
IB at 45* with the direotion of p or g 

If friotom does not function, and if eero on OP be attained, tins is 
the end of the matter .(90) 
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Actnallyp however, a certain Btreea m apphed normally to the matenal^ 
and the matenal has cohesive resistanoo to shear r " mdependent of any 
apphed load, and a fnotional resistance to shear proportional to whatever 
normal stress exists 

To have '* ” as a normal stress on one plane, and “ c " as a shear 

on another plane, each mdependent of the other an oUipse (p\ q*) must 
exist, whose axis is inobned to the direction of p^ {vtdt Generalisation of 
“ Bolt m a Bracket ” case) r ” is mtroduood as mdependent of pg, but 
the final elhpse p\ g' deduced, represents internal equilibrium, and fulfils 
all the conditions laid down (97) 

The solution of the ellipse for ** c *' as a function of pg is obtained by 
using the conditions — 

(1) That, as a fictional material only, certain strtsses exist 

throughout , 

(2) That to overcome cohraion other stresses must be mttoduced , 

(3) That an ellipse (p', g') representing equilibrium of stresses so 

deduced, is that to be used for getting relati\e \alucs of 
variables (98) 

The elbpse (p', g') deduced, representing the condition of iquilibnum 
of stresses just before failure, that is, the limiting conditions are reached 
on one Critical Plano, determines the intensities on an^ plane for that 
moment of time (99) 

In soils under gravity, a curved critical plane develops The equation 
of this, and the many important results followmg, are developed m the 
author's paper “ Cntical Planes ” In this present paper, the author has 
attempted to expound the basic change he suggests m the theory formerly 
accepted (100) 
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The Essential Oil of Eucalyptus Andrews! from 

Queensland. 

By T G H Jones. D So , A A C I , and M White, B So 
{Read before ike Royal Society of Queen^ndt 24th September, 1928 ) 

Eucalypt^te Andrewet was named by Maiden with the reoord that it 
was common in the Now England distnot of New South Wales and that 
it extended into Queensland, but with no dofmito locality assigned Later 
he recorded it from Stonthorpe Mr C T White, who first brought the 
Queensland specimen under our notice, says that the tree is abundant 
on the road between Toowoomba and Crow’s Neet, and that when he first 
obtamed siiecimens ho named it as a variety (var inophhia) of E hcpmaatoma 
In the Toowoomba-Crow’s Nest area it is known most commonly as 
peppermint/’ though sometimes simply as ** stnngybark ” 

Examination of the essential oil obtamed from leaves supplied 
through courtesy of the Forestry TX^iaitment has shown it to be identical 
m chemical character with the oil of E Andretm desonbed by Baker and 
Smith, ^ and from this it would appear Mr White’s view expressed to us, 
that the tree named by him as a variety of E hcemaaloma (var inojMona) 
IS referable to E ATufrewst, is oorreot 

The Oil, which was obtamed from the leaves to the extent of 1 26 per 
cent , consisted very largely of 1-a-phellandrene accompanied by 
relatively small amounts of p-oymene, piperitone (less than 6 per cent ), 
piperitol, and aromadendrone, and m view of high phellandrene content 
IS therefore of economic value Cineol and pmene were not detected 


EXPE3RIMENTAL 

170 lb of leaves from Peachey, collected at the end of October 1027 
and distilled for several hours m steam, ga\o 1,100 ccs of ml posaeasing 
an agreeable phellandrene odour 


The followmg constants, indicative of high phellandrene content, 
were recorded Those of E Andfewei (Smith) are also appended for 


comparison 

d|B5 0770 

[a]i, -60 0 

n“ 1 4810 

Acid number ml 


E 

AndretPtn 

di, i 

8646 


-416 

nV 

14831 


Ester value 14 22 


Aoety 1 value 56 24 


Acetyl value 67 67 


^ Beseoroh on the Euealypts, Baker and South, Moond edition, p 909 
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300 000 vero fimotionated at 4 mir|g preasure using a 12 pear oohunn 
and the following fractions collected — 






difts 

«!» 

n‘® 

“d 

(a) 

0 - 

60” C 

212 oos 

8616 

-636 

1480 

(b) 

60“ - 

70” C 

30 oos 

8816 

-42 

14832 

(c) 

70" - 

80° C 

36 cos 

9329 

SG 

14846 

(d) 

80" - 

106” C 

18 COB 

0692 

-19 

14900 


Fraction (a)j which constituted the bulk of the oil, was extracted with 
30 per cent resorcin solution, but no omeol could be detected in the extract 
Further lofraotionation failed to show any appreciable quantity of pinenor 
and all tests for this terpene were negative The prew'nce of 1-a-phollandreno 
was confirmed by the usual nitrosite reaction As commercial phcllandiene 
IS recorded as ooutaimng p oymone it appeared of interest to examine this 
fraction for this constituent Removal of the bulk of the phellanclrene by 
repeated mtrosite formation gave a residue which, after distillation sover^ 
times over sodium, ahoaed the constants recorded for p cymeno, viz , 
b p 176® C difi 3 8662, Up® J 486 Identity with this substance was confirmed 

by oxidation to p hydroxy isopropyl benzoic acid m p 166 6 ’ C 

• 

The crude phellandrene examined in thia way flhowed a oyinene 
content of approximately 10 ptr cent 

Fractions [b) and (r) wore taken siparately with nential sodium 
sulphite solntion to extract pipentone and the residue ogam fractionated 
Further phellandrene wati separated, leaving a residue which possessed 
the constants recorded for pipentol, viz du & 9^5 1 48J (Found 

C 77 0 H 11 6 Required 0 79 1 H 11 2 ) The amount available was too 
nmall for further examination 

PtpenUme — Separated from the sulphite solution the absorbed oil 
possessed the obarootenstic odour of pipontono The follow mg constants 
were recorded — 

dis 6 9375. 1 4816[al 

(Found C 78 5 H 10 4 Required C 78 0 H 10 5 ) 

Identity with pipentone was conhrmed bv reduction with sodium 
amalgam and idoohol to the duuoleoiilar ketone H P 148^ C Prelinunafy 
examination of the onginal oil by bisulphite extnution imlicated a 
pipentone content not greater than 6 per cent 

Fraction (d) was distilled several times over sodium and agam 
fractionated Phellandrene was still present but the bromine acetio aoid 
reaction for sequiterpene was well pronounced, and some sesquiterpene, 
presumably aromadendrene, was therefore present m traces only in the oil. 


The authors wish to express their thanks to Mr C T White for 
suggesting this mveatigation 
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VoL XL, No 11. 


Petroleum from the Roma Bores. 

By J B Hxndebson, F I C , and W J Wilby M So 
(Read before the Royal Socxeiy of Queendand, 29ih October^ 1928 ) 

In 1897 the iirst bore at Roma was sunk to a depth of lj678 feet to 
obtain a supply of water for the town To ohtam a further supply a second 
bore was sunk close to No 1 and in October 1900 reached a depth of about 
3,700 feet At this depth a flow of natural gas was obtained This gas had 
a smell resembling kerosene An analysis of the gas made m the Government 
Chemical Laboratory in 1900 by the old absorption methods showed the 
presence of hydrocarbons other than methane The results summarised 
were as folloas — 

Per cojif 


Carbon dioxide ... 15 

Marsh gas (CH 4 ) . . 72 0 

Ethane and other hydrocarbons 23 1 

Inert gases (by difference) 3 4 


1000 

Although Me did not then know it, those rosuits Moie conclusive proof 
that the gas was a petroleum gas and not a coal seam gas Much work 
done on natural gases m Amenca has shown that coal seam gas docs not 
contain hydrocarlrnnH other than methane while petroleum gas does The 
gas was accompanied by a considerable amount of water, the yield of gas 
having been intimated at about 70,000 cubic feet per day and of water 
^t 183,000 gallons per dav 

The gas was allowed to run to waste for nearly six years The Roma 
Town Council then reticulated the town to supply the gas to householders 
The gas wap connected up in June 1900, but unfortunately it coaseil to 
flow within a very short tune of being diverted through the separator mto 
the gasometer Obviously the checlung of the flow by the separator caused 
the water to accumulate m the bore until its pressure choked off the gas 
Reports wtn published in the newspapers that when the gas ceased there 
was some light clear oil found floating on the water for a very short time 
after the gas flow ceased Unfortunately no samples of the oil could be 
obtained officially later, nor other absolutely direct evidence about the oil 
Its occurrence, however, is quite in accordance with its bemg a condensate 
from the gas when the rate of flow was being choked down by the 
accumulating water, with the resultant greater ooohng of the gas and 
condensing of the heavier vapours 

A company was then formed and a third bore put down m the same 
Tiomity In October 1908 this bore also got gas at about the same depth, 
3,700 feet The gas, however, caught fire immediately after oommg m 
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End burnad down the demok The fire was extinf^uished, but the gas soon 
oeased to flow through water anaing, and the bore was abandoned No 
sample of this gas was analysed 

The Qovemment then put down a fourth bore in the same vioinzty, 
and got gas also at about 3,700 foot, m August 1920 The flow of gas when 
partly shut off to give 87 lb pressure at the outlet \ alvc was not less than 
10,000,000 cubic feet per day, accompanied by 100,000 gallons of water 
in the same tune This water was more salmo than any of the waters vduoh 
any of the bores had passed through m the higher strata It is to be noted 
that these three bores which gave petroleum gas art. so close that a circle 
of 200 yards diameter would easily include all of them 

This gas from No 4 Bore gave the following results on aualysus — 



Per cent 

Carbon dioxide 

1 0 

Methane 

63 2 

Ethane and other hydrocarbons 

270 

Inert gas 

HK 


100 0 


The specific gravity of the gas air being taken as I, was 0 65 by the 
Sohilhng diffusiometer 

Professor Steele, of the University of Queensland, found helium among 
the inert gases He estimated the proportion as about 1 pait m 12,000 

The gas when extracted with mineral seal oil m absorbers gave petrol 
at the rate of about 150 gallons 'per 1,000,000 cubic feet per day, a 
proportion which should prove of great economic \alue Work oeased 
in 1922 on this, the third bore which had got gas from the same goologioal 
horizon This bore beoamo blocked, and while trying to clear it a 
showing of heavy petroleum was obtamed at about the 2,750 foot level 
A sample of this petroleum, which is a soft, dark bro^n wax at ordmary 
temperatures, is shown on the table 

A fifth bore was put down close to the otliers by the Roma Oil 
Corporation, and a fiow of gas was obtained at ubunt the same level, m 
September 1027 This gas had a similar oom|>ositton to that previoudy 
found m the other bores, and was found to contam about tiie same yield 
of petrol, 1 2 pints per 1,000 cubic feet Its specific gravity was also 0 66 
by the Sohilhng di/^eiometor (air — 1) 

The flow of gas, with the opening adjusted to givt a pressure of 460 
lb per square mob at the top of the casing, was about 600,000 cubic feet 
per day 

The bore is 3,701 feet deep The 8 mch easing is cemented m at 3,566 
feet, shutting off all gas and w ater above that depth The hole is not cosed 
below that level, the bottom 146 feet being '‘open hole " Gas was obtamed 
dariQg the lost 42 feet bored In the Government Bore (No 4, Roma) 
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vhere a mud fluid was not used m the bonng to flU the pom of the etmtaf. 
gas was obtained dnnng the last 100 feet 

A 3-moh swabbing tube extends down for about 3,000 feet The 
swabbing tube is oonneoted gastight to the top of the 8 inoh oaaing, and tiie 
outlets from both are controlled by valves 

The valve of the 3-moh tube is opened on every second or third day 
for a short time Water is blown up, aooompamod by a little light oil 
Obviously there must be water in the lower part of the bore above the 
level of the bottom of the suabbing tube, and the upward rush of the gas 
camos the water and oil with it exactly as in an ordinary “ air lift *' for 
water 

This water must of course be entermg the bore below the level of the 
8-inch casing , probably it is commg from the same stratum as the gas 
It IS much more sahno than any water in tho upper strata The most sabne 
of these contained 25 grains of chlorine (calculated as sodium ohlonde) 
per gallon, while the water accompanying the gas oontamed 212 grains 
of chlorine per gallon (calculated as sodium chloride) The amount of 
water blown up the tube depends on the time during which the blowing 
IB oontmued For the first twenty days it was about 4,200 gallons, or an 
average of 210 gallons per day As the water rose high enough m the bore 
on several occasions during the first few months to stop the flow of gas, 
evidently it was coming m at a slightly greater rate than it was being blown 
out 

Tho water was not often much emulsified with the nil, and the 
bulk of the emulsion generally separated rather quickly and easily 
A proportion of tho emulsion was occasionally rather persistent, and was 
broken up by heating with a steam coil 

The emulsion was coloured blue bla<*k as it reached the surface It 
was noticed that, if the oil containing the emulsion were left exposed to 
the air, a brown red deposit of feme hydroxide was obtamed and the black 
colour disappeared The blac k deposit was ferrous sulphide, which oxidised 
to feme hydroxide Ob\iously, the oxygen fiom the air dissolves m the oil 
and oxidises the sulphide • 

The oil obtained from this bore, amounting to about 10 gallons per 
day over the first six months of the flow, probably caused more mtereet 
than any uf the other facts about the bore It is a clear, volatile hquid, 
about midway in its properties between the ordinary petrol and the 
kerosene of commerce This volatihty, coupled mtb the small amount 
obtamed, and other factors, suggested that gas without oil enters the bore, 
and that, as the gas cools on expanding and rising, it deposits the oil, i e , 
that the oil is a condensate In order to test this hypothesis, the follow- 
ing "waA was done on a sample of the Roma oil reoeiv^ m the Government 
(^emical Laboratory m November 1927 

The volume of vapour of a given hquid which can be earned by a gas 
at a given temperature and pressure is a function of the vapour psessure 
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of the Uqiud at that temperature Dalton’s " Law of Partu^ Premiea/’ 
as apiAed to Tapotus, can be stated m the foirm — 

Volume ci vapour Pressure of vapour 

Total volume Total pressure 

Hence, knowing the total pressure, total volume (i e » volume of gas 
and vapour), and vapour pressure, the volume of vapour which can be 
earned by the gas is readdy calculated Knowing the vapour density 
and specific gravity of the hquid vapourised, the ^%eight of vapour can 
be calculated and from this the volume of liquid oorreaponding to the 
calculated weight of vapour 


The Kotna oil, however, consists of a muiturc of many liqmds, and 
the above calculation could not be appbed directly to such a mixture 
Therefore, the first work done on the sample of oil was a fairly thorough 
fractional distillation, sphtting it up mto a number of fractions having a 
boiling point range of 5^ C Each of these fractions on partial evaporation 
would yield a vapour phase approzimatmg m composition to the remammg 
liquid portion of the fraction, and a calculation, from the vapour pressure, 
of the volume of its vapour m a gas would be approximately correct 

The experimental work, therefore, mvolved a fractional distillation 
of the oil m order to spht it up mto fractions of small boilmg-pomt range, 
and the determination of the vapour pressure, vapour density, and specific 
gravity of these fraotions 

The results of this experimental work are shown in the following table, 
the experimental methods and details being given in the Appendix — 


TABLE 1 


Fraction 

BoIUdb 

Point 

•c 

ProporUoii 

Praent 

InOU 

V 

180*F 

apoor Pn 
ofn 

100^ 

aanroKl 

ereury 

160-F 

I. 

VMTF 

Vapour ' 

Duulty, 1 

Lb w Molecular 

Cub Tt Weight 

of Vapour 1 
at NtP 

I 



Percent 





TTT 


1 

Start to 

881 





0 278 ' 

00 


lOOT 






i 


8 








104 








0807 > 

no 

4 

110-115 

080 





0 818 


5 


888 

£58 


158 

55 

0*2 1 

117 



408 

£87 


1X2 

88 

0887 

117 



108 

108 

181 

107 

36 

0 835 ! 

12U 

8 

180-185 

812 

155 


88 

22 

0 240 1 

185 

0 


586 

188 

81 

65 

10 

0882 1 

130 


140-145 

8 58 

114 

75 

01 


0 809 1 

188 

11 


4 71 

104 

00 

58 

ii 1 

0 874 1 

184 

18 

150-155 

558 

80 


58 


U8B8 

187 

13 


1U8U 

' 75 

60 

48 

17 1 

0804 ' 

141 

14 

100-185 

0 59 

01 

41 

84 

11 

0408 • 

148 

15 


580 

58 

SO 

*8 

11 

0 41S 

148 

10 

170-175 

5 75 

55 

JO 

31 

n 

0 487 

153 

17 



48 


18 

5 

0488 

167 

18 

180-186 

420 

1 

18 

12 

8(7) 


181 

10 

185-100 

885 





0468 j 

184 


100-1B6 

8 81 





0 484 * 

108 

81 


£88 






ITS 

n 

MO-SU 

8 67 





1 


^ 5 

810-880 

888 





( 


ImMm 

880- 

052 





L 



Spadfto 

GnTtty 

•tm. 


om 

0 74S 
0-748 
0780 
0 748 
0 7M 
0 788 
0 781 
0 755 
0700 
0 766 
0-778 
0788 
0 788 
0778 
0788 
0780 
0788 

arao 

0708 

0797 

0808 

om 

olR 





138 


FBOCEBDDCOS GT TBE BOTAl« SOCIETY OF QUEEKfeLAND 


The other faoton neoeeaary for the oaloulation as to whether the oil 
oan be earned as vapour in the gas are — 

(а) Daily flow of gas — ]klr Rcmb’s determination of 600,000 cubic 
feet (at N T P ) per 24 hours when the rate u adjusted to give 
460 lb pressure is taken 

(б) Pressure m B-inoh casing at top of bore — 450 lb per square 

inch noted from gauge 

(c) PresHun, m gas strata at bottom of bore — 1,400 lb per square 

moh, estimated by Mr W A Cameron and Mr Ogilvie 

(d) Temperature m 8-uich casing at top of bore — Moan taken at 

lOO'^F 

(e) Temperature in gas strata at bottom of bore — Estimated by 

Mr Ogilvie at 160^ F (Temperature at bottom of near-by 
Government oil bore determmed by Mr W A Cameron m 
1920, 180® F) 

Fraction 14 oan be taken for an example of the calculation used for 
each fraction 

For fraction 14 — 

Specific gravity - 0 768 

Vapour density = 0 408 

Vapour prefwuro at IbO® F — 41 m m of mercury 

= 0 79 lb per square mch 
Vapour pressure at 100® F = 11 mm of mercury 

= 0 21 lb per square inch 

At 1,400 lb pressure and 160® F , 600,000 cubic feet (measured at N T P ) 

0 79 

of gas would be capable of canying X 600,000 -- 338 c!ibic feet of 

the vapour of fraction 14 (measured at NTP) 338 cubic ftet of this 
vapour would weigh 338 x 0 408 138 lb This amount stated m gallons 

Each G00,0UU cubic feet uf ga? in the atrata, taking the prewure at 
1,400 lb and the tcmperatuie at 100° K , u thereforo capable of oontaming 
the vapour of 18 gallons of that part of the oil represented by fraction 14 

A similar oaloulation shoas that the gaa, when the temperature haa 
fallen to 100° F at the top of the boie and the pressure has fallen to 400 
lb per square moh, would only be capable of rontammg as vapour 14 8 
gallons of that part of the oil represented by fraction 14 

In other words, if, under the conditions stated, the gas m the strata 
wen saturated with the vapours of fraction 14, it would deposit 3 2 gallons 
(rf that fraction for each 600,000 cubic feet of gas which came up the bofe 

It IS here assumed that there is only gas at the bottom of the bwe 
If the gas IS flowing through a liquid another cose presents itself For a 
mixture of such oloeely related hydrocarbons it oan be assumed that Henry 
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snd Ranalt’B Laws will approximately hold That u, that the Taponr 
preeanre of each oonetituent in the mixed oil ” will be proportional to iti 
oanoentration m the od To illustrate the calculation in tl^ case we will 
again take fraction 14 

Fraction 14 is present in the od in the proportion of 9 59 per cent 
Its vapour pressure when in equilibrium with the od at 160" F then wdl be 
9 59 

X 41 m m By continuing the calculation exactly as befoie, we find 

that 600,000 cubic feet of gas would cany I 72 gallons <if this fraction 
At 100" F , 1 42 gallons could be oamud 

A similar calculation for each of the other fractions of which the 
vapour pressure was determined yields the followmg results — 


TABLfc 11 


l*raotkm 

BoUlna 

PolDi 

•c 

Proportion 

Preaont 

InUU 

OnllonB o( PraoUon whk*h 

1 rould be held m Vepour 
by 600.000 Cub Jit of 
Ou (Mewured ss 
NIP) 

Gelluni 

A( tuUly 

1 Yielded by 
600,000 

Qalloni which oould be 
held Id RqaUlbrlum with 
the Liquid 


1 


At ldO*F 

1 At iWh 

{ 

C ab Ft 

At 100*F 

At 100*F 

'i 

115-120 

J 92 

1 

' 063 

' .M 

0 192 

2 17 

204 


12ai2» 

403 

538 

43 4 

0 409 

2 17 

1 75 

7 

125-130 

1 01 

47 7 

42 2 

0 108 

0U2 

OHl 

H 

1^135 

a 12 

ao4 

208 

0 312 

121 

084 

9 

115 140 

' 5 15 

122 

1 23 7 

0 515 

1 72 

127 

10 

140-14J 

a 51 

30 1 

' 24 0 

1 0 159 

1 07 

UH5 

11 

UVI-jO 

4 71 

1 282 

, 24 0 

0 471 

1 19 

1 1 1 

12 

150-15 » 

( 550 

24 7 

21 5 

0 556 

1 137 

1 3A 

IS 

1 55-100 

' 10 60 

214 

225 

1 080 

1 2 Jl 

243 

14 

100-105 

0 5B 

18 0 

14 8 

0V>9 

1 72 

1 42 

15 

105-170 

' 5 10 

; 17 4 

, 14 0 

0 510 

004 

0 90 

111 

170 175 

1 5 7H 

> 16 2 

15 1 

0 578 

UU4 

088 

17 

18 

175-1 HO 
180-185 

loUl 

1 6 05 

1 420 

1 72 45 

1 

1 ’2? 1 ” 

: 1 

1 1 

0 605 

i 

0 5 > 

0 17 


It will be seen that for all the fractions of the oil examined (with the 
exception of fraction 13) the gas in the strata could contain vapours of 
these liquids which would, if the gas were saturated, deposit as the gas 
cooled and expanded on coming to the surface Taking these 6gures m 
conjunction with the proportion of each 5'^C fraction found in the od 
and the dadv yield of od (about 10 gallons), it will bo seen that the gas 
m the strata contains a fairly high proportion of the possible amount of 
the lees volatile fraotions A proportion of the vapours of the higher 
boiling-point fractions condenses in the boie as the temperature decreases, 
and the condensed hquid absorbe some of the vapouis of the more volatde 
fractions As these fraotions condense they flow down to the water, and 
come up with the gas and water when the pressure is released at the top 
of the 3-mch swabbing tube 

The results show that a 3neld of about 10 gallons per day could be 
quite easdy obtained by condensation of vapours from the gas under the 
oonditions stated They also mdioate that under these conditions the 
“ od exists m the strata as vapour in the gas 
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The work done on thu “ oil ” natnrally bnnga up the question as to 
whether such clear, light oils, which are found m a very few widely 
separated places, are condensates or filtrates Hitherto geologists seem 
to have been content to treat them as filtrates, asBuming that by some 
unexplained but long^)ontmued process of filtration the heavier asphaltio 
material and the less volatile components of the ordinary crude oil are 
removed, only the volatile and lighter fractions passmg on Until lately 
practically nothing was known to the chemists at physicists which would 
support such a contention Lately, houever, work on adsorption by silica 
gds has given remarkable separations, which suggest at least possibihties 
if not probabilities of facts being disclosed which might explain at least 
part of the separation of the heavier constituents of the crude oil from 
the lighter (onstituente 

A much simpler explanation requiring no assumptions of unknown 
or unexplored properties of “ rook ” mateiials is illustrated bv the work 
just deaonbed 

It IS reconled in the text books that strata contaming crude oil have 
geneially a higher tem|)crature than surroimding rocks which do not 
contain crude oil The methane, ethane, and other gases above the crude 
oil in the sandstone or other porous rock must obviously through long 
contact, be saturated at that temperature and pressure with the vapours 
of every volatile constituent of the crude oil, the lighter fractious of course 
supplying moie vapour 

Being gases, they would travel more quickly through the pores of the 
rock than the liquid As they left the warmer crude oil centre for the 
colder rocks, the faU in temperature would result in the condensation of 
tiiose vapours with which the gas was saturated, until the saturation point 
had again been reached for oac*h constituent at that temperature The 
bqmd so deposited would obviously be a clear, liglit oil practically free 
fr^ the heavier much leas volatile constituents It would increase m 
bulk by the dissolving iii it to saturation point, at that temperature and 
pressure, of all the constituents of the gas, moiuding the hght vapours 

As the gas can obviously pass for a long way from the mam crude 
oil deposit, it con easily convey from that crude oil much light oil in the form 
of vapour, and deposit iiart of that vapour as liquid oil again when and 
where the temperature falls sufficiently 

This fractional distillation action would explain the fact that oil is 
sometimes found lighter on the outskirts of on od deposit The gas 
travelling ahead of the crude oil cames the lighter vapours with it , these 
are oondonsod by cooling and dilute the crude oil which followm In such 
oases the yield of lighter crude oil is followed by the flow of the heavier oil 
from the centre When a bore penetrates the main oil deposit such a change 
m oompoBitaon would not be noted 

It IS not at all unlikely, m the very varying conditions which prevail 
l^die difierent petroleum deposits, that m some instances filtration or 
Miorption may be a factor m the creation of deposits of light olesr oil. 
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It BOomB, how 0 VOT, muoh more probable that in the great majonty of omm 
ft is the ocHidenBation of vapours by the ooohng of saturated gases whw^ h 
u the mam faotor Such oondensation may take plaoo in the rooks, or, 
as m the local case just deeonbed, m the bore casing 

Hie determination of whether a light oil is a filtrate or condensate 
IS of importanoe to the geologist, as one of the factors to be included m 
forming an opmion as to the possible or probable distance or direction 
of the original crude oil deposit from which the light oil has been derived 


APPENDIX 

The Experimental Methods used in obtainino thk Proper ties of 
THE Roma Petroleum given above 

Fmctvonal DxsiillaUon — A 10-litre sample of the oil was taken for 
fractionation This was distilled from a 4-gallon coppiT still tlirough a 
fractionating column 120 cm long by 4 cm diameter, packed with ^-mch 
Lessing Bings After the fiist fractionation the fractions were sjrstematically 
redistilled through the same column A^ no breaks occurred in the 
distillation curve, fractions were aejiarated over 5 V boiling point 
range The fractions were redistilled a third and fourth time through 
a column 115 cm long by 1 8 cm diameter, packed with { inch Leesing 
Bings 

The results of those four distillations, togethc r with a standard A S T M 
distillation, ore shown graphically m Figure 1 Owing to a leakage m the 
cork at the bottom of the fractionating column, there was 11 per cent 
loss m distillation 2, as against less than 2 per cent loss in any other 
distillation As the Icaakage was below the column and occurred over 
nearly the whole range of boiling, it probably did not materially affect 
the proportions of the vanous fractions obtamed 

As the last three distillations did not show promise of muoh further 
material separation, the results of the fourth distillation were taken as 
suitable for the present purpose These figures, oorreoted for lo^wes, are 
given m Table 1 of this paper, page 137, 2nd and 3rd columns 

Vapour Pressure of Fractions — Determinations of the vapour pressure 
of the fractions at temperatures from about 100 to about 180 'F were 
made, and the results are shown m graph form m Figure 2 

The apparatus used is shown diagrammatioally m Figure 3 It 
consisted of two barometer tubes, "A” and B ” 80 cm m length, connected 
by a U tube to a mercury reservoir ” C ” The method of closing the top 
of the tubes is shown m the detad drawing The barometer tube and a 
smaOer tube " D ” were drawn down so as to correspond roughly, and then 
ground to a ti^t jomt With mercury placed above the oonstnotaon m 
tile barometer tube and the tube “ D ” seated, there was no leakage of 
mercury mto the barometer after considerablB standing, and the air was 
eOeotively seated off Tube “ B ” was water-jacketed 
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In use tho reflervoir " C was raised to the level of the top of the tubea» 
the plug in “ B ” removed, and about 1 o o of the liquid whose vapour 
preesure was to be measured was introduced on top of the mercury m B 
This was then lowered and raised so as to nnse out any liquid left from 
a procc ding experiment After nnsing out thus several tunes, the meroury 
level was adjusted so as to enclose abouc i o o of the hquid below tho valve^ 
which was then closed and sealed with mercury 

On lowering C ” to the level of tho bottom of the barometer tubes 
we now have ''A*’ as a companson barometer and B as a barometer 
with about loo of the hqmd floating on top of the mercui y The 
difference m level between the meroury in ''A” and B " is measured, and 
IS the vapour pressure of tho liquid at the observed temperature (subject 
to correotionB dejonbed later) 

Trouble was experienced wntli the diffenmt fractions owmg to their 
containing dissolved gases which were liberated when m the vacuum of 
the barometer tube These of coutse exort a pressure, and have to be 
blown out before taking a vapour prcssuie reading 

When taking a senes of readings the apparatus was prepared os above, 
and boiling water poured through the water jai ket . which was closed when 
full of the hot water The reservoir C *’ and valve were now regulated 
so as to blow out the gasfs which had been liberated from the sample in 
«< g difference in height botwc?en the meroury (olumns m ‘ A*’ and 

** B ” was now measured as the temperature of the water jacket slowly fell 

CorrectKma — ^The weight of the actual oil in ' B corresponded to 
less than 1 mm of mercury pnssure and was neglected The other two 
important corrections are fm* surface tension effects and for the expansion 
of mercury in the heated column, making it lighter than m column **A ” 
The surface tension effect is uncertain, although by no means negligible 
As, however, on the bulk of tho froitions tested it was less than 5 per cent , 
no aUowanoe was made The meroury expansion was corrected for by 
adding to the vapour pressure measured a quantity equal to (£ X 000818 () 
where L la the length of the heated column of mercury and t tho difference 
in temperature between *‘A*’ and “ B ” This correction amounted to 
5 mm of meroury for some samples at 180° F At 1(X) F it waa 
only about 1 mm for all the samples 

The unooirected vapour pressure results are shown m Figure 2 
The corrected pressures used m the oaloulation are shown in Table 1 

The vapour pressure of fractions 1 to 4 wese not detenmned, as they 
were present m the oil in such small im>portions The fractions above 
18 bad such small vapour presBures that they could not be saiisfaotanly 
determined by the method desonbed 

Accuracy — ^The apparatus and the method of working were not 
demgned for a high degree of accuracy Water» with its accurately known 
vapour pressure, was used for checking the apparatus and method of 
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working In these control tests with water the greatest vanation noted 
from the rec<»rded standards was 5 per cent With some of the oil fraotaons 
the working error would probably be a little greater than with water In 
the higher fractions where the vapour pressure is only a few miUimetree, 
the working error of this apparatus and method would bo appreciably 
higher than 5 per cent As, however, suiheunt information was being 
obtained from the other fractions, and as considerable time would have 
had to be spent m getting together and testing the necessary apparatus 
for the accurate determination of the vapour piesnure of these higher 
fraotions without any adequate return from the extra infuimation gained, 
it was decided to go no further with these determinations Fiirthei results 
obviously could not materially affect the oonclusionh drawn from those 
expenments 

It iH to be remembered that the vapuui pressures were not made on 
a liquid which was a pure dofimte chemical compound with a constant 
boilmg point, hut on a mixture of liquids .c overing a range of 5°C m 
boiling pomta The results obtained m these circumstances must depend 
somewhat on the mampulation 

Vapour Density of Fractions — The method mlopted was the modified 
Duma^s method in which the fiask containing the vapour is not sealed 
prior to weighing A narrow tube which was drawn out to a fine top waa 
sealed to a gloss flask of about 120 o e capacity The yolume of the flask 
was determined by the weight of water which it contained 

In making a determination a volume of about 10 ce of the fraction 
whoso vopour density was being determmed was introduced into the flask, 
which was then immersed almost to the top in a glyoerme l>ath at from 
20 to 30^0 above the boiling point of the liquid When vapour ceased 
to emeige from the flask it was withdrawn from tlie bath, quickly cooled, 
washed, dried, and weighed As air enters the flask when the vapour 
oondensoa, there is no necessity to make a buoyancy correction The weight 
of vapour filling the flask, the temperature and pressure (atmospheric), 
and the volume of the flask being known, the vapour density is easily 
calculated 

Table I shows the vapour density m pounds per cubic foot at N T P 
and the corresponding molecular weights of the fractions 

Specific QratUy of Fractions — This was determmed by the usual method 
of weighing a plummet in air and then in the hqnid The Rp(*cific gravities 
are shown m Table 1 
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Figure 2 — Vatoxtb, Pakssubm or Fbaotional DisnixiTbs or Koha Oir 

27th Fkbruar\, iU28 
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The Brisbane Tuff. 

By Mrs C Bbiqos 
Plates VllI and IX 

(Communxcaled to (he Royal Society of Queensland by Dr W H Bryan^ 

29th October, 1928 ) 
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r —TNTRODlKmON AND PREVIOUS LITERAIURE 

Tlie Brisbane Tuff is the name given to the rock, composed mainly 
of* pyroclastic material, ^hicli occurs at the l>ase of the Ipswich Senes of 
Upper Tnaasic age in and around Biisbanc 

Several rcfeiences have been maile to jt by tarlitr woikcis but the 
majority of thest do not describt it in any detail but raeuh note its 
existence 

The earlust i(fcrencc to what we now know as the Brisbane Tuff was 
made by J S Wdson^ m 1856 m his Notes on the Geology of the Neigh- 
bourhood of Sydney, Newcastle and Brisbane” in which ho wrote 
“ Traversing the town of Brisbane, theie is a laige dykr [tficj of flesh- 
ooloured porphyry, contamuig crystals of quartz and felspar and many 
fragments of the slate rock through which it has been erupted These 
fragments show no indication of having been fused or altered The dyke 
IB 200 ft thick , it naes up between the slates and is jiaiallel to them in 
direction and dip ” 

W H Bands, > m 1887, in his n'port accompanying the geological map 
of the city of Brisbane and environment referred to the occurrcnco of a 
rcKk runmng north and south through Brisbane This, an wr have seen, 
had formerly been regarded as a porphyry, but Rands aftei a study of its 
megascopic oharactora deffnitely classed it as a volcanic ash He also 
referred to its stratigraphical position at the base of the Ipswich Moasurea 
and to its use as a building stone 

1 Q J O S . vol XU , 1856, p 288 

> Ronds's Report acooinpanying the Qoulogical Map of Brisbane Oeol 8urv 
Qld Publ No 34, 1887, p 1 


148 PBOCKBDINOS OF THE ROYiL 80C1FTY OF QUEENSLAND 

In 1888 Dr R L Jack/ m hia paper On Some Sahent Pmnts in 
the Geology of Quoenaland," notes the outcrop of a senes of *' ashy 
sandstones at the base of the Ipswich Coal Measures containing oaibonised 
and Bilioified wood, to be seen in Bnsbane resting unoonformably on the 
Brisbane Schists The same wnter^ in 1802 added that at Ann street, 
Brisbane the rook dips at 18 deg and is separated bv 31 m of light 
and dork coloured shale from the older micaceous schists nhioh the shales 
overhe unoonformably 

Dr E O Marks in 1911® published a papei on the “ Coal Measures of 
South east Moreton ” In this ht stated that a bore i^as put doun at Mona 
Park through 27} ft of tuH, and was overlain b^ shale at a depth of 470 ft 
He stated further that ‘'the cKsciirrence of volcanic tuff in the bore at 
Mona Park is thus of more than mere geological interest for tuff is known 
to be at the base or near the hast of the Coal Measures and it now seems 
probable that it extends beneath the system over the whole area between 
Logan Village and Brisbane " The Coal Measures of the Broadwater, 
Tingalpa area, and of the coastal area of South east Moreton are generally 
associated with tuff ” Accomjuinying Marks's re|K>rt is the moat recent 
geological map of Bnsbane 

In his pajici on the Volcanic Rocks of l^iouth eastern Queensland 
Profesbor Richards* gave a concise petrological description of the Bnsbane 
Tuff 

Dr A B VValkom, m 1918,’ in his ‘ Geology of the Lower Mesozoic 
Rocks of Queensland," referred to the Bnsbane Tuff as “ a rock probably 
of volcanic ungm although there is no mdication of its source, resulting 
from the deposition of volcamc ash of an acid nature over a long narrow 
area m the vicinity of Brisbane " 

The most detailed doscnption of the Brisbane Tuff is to be found m 
Professfir 11 C Ricbaids’s* paper on “ The Building Stones of Queensland," 
published in 1918, which deals briefly with its megascopic and microscopic 
characters, and at considerable kngth with its value as a building stone 

Mr B Dunstan, m 1920,* m an introduction to Sahni’s paper on 
Petnfiod Plant Remams of the Queensland Mcso/uio and Tertiary 
Formations, gave a short account of the stratigraphical position of the 
tuff, and remarked on the great abundance of the petiified woods and the 
position w'hich they occupy relative to the tuff 

Mr r C Morton, m 1922,'° m an article on ‘ The Cool Prospects of 
the Narangba Distnet," noted that in Portion 30 of the Parish of Whiteside 

” “ On Some Salient Pointa in the Qeology of Queensland,’* p 8 

^ Geology and Paleontology of Queensland and New Guinea," by Jock and 
Ethendge, p 321 

* " Coal Ifaasures of South east Moreton," Qld Qeol Surv Pub No 225, p 15 

•PRSQ 1916, p 145 

’ Proo Linn Soo N 8 W 1018, p 48 

•PRSQ 1918, p 137 

* Geol Burv Qld Publ No 867, p 1 

It Qld. Qovt Ifining Jour BCay 1928, p 4 
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there u an extennve exposure of the rhyolite agglomerate and tuff whioh 
thereahoute forms the hase of Iho Ooal M^easuroH and is proliably the 
equivalent of the Brisbane Tuff 

Mr 0 A Jones, “ m the appendix to hu paper on “ Tht Tertiary 
Deposits of the Moreton Distnot,*' has doacnljcd a volcanic tuff which 
in thin section closely nsembles the Brisbane Tuff although m the hand 
specimen the rock resembles that found in tht (Tiermside and Aspley 
districts more closely than the typical rock found neaier to Brisliano itself 

This tuff, which outcrops at Mount Crosby is only about 4 ft thick 
and grades into a compact tuffaceous shale, but it ajipeors to ocoupv the 
same position relative to the Jpsvvich beds as the tuff docs in Rnsbaaio 

In 1927 Professor H C Richards and J>r W H Bryan published 
a paper on ‘ Volcanic Mud Balls from the Brisbane Tuff The outcrop 
desciibed was at Castra, on the right bank of I'lngalpa CUreek, about 12 
miles K S E of Brisbane Since the publication of this paper several 
specimens very similar to those obtamed from this outcrop have been 
found at Aspley 

11— FIELD OCCURRENCE 

The Brisbane Tuff, as previously stated, outcrops withm the city 
of Brisbane itself, and most of the previous refinances mclude resuitu which 
have been based on a study of these outcrops, that at the mtersection of 
Ann and Gotha streets in particular having attracted the attention of 
several geologists 

It was not until Marks connected up the isolated outciojH in 1911 
that the extent of the senes was mdicaUxl His map shows that with one 
exception all the outcrops are confines! mthin an area of 80 square miles 
Smee then the tuff has been found in seveial other localities 

The main outciop extends for about 15 miles in a du^ection N 30“ W 
It has been traced cuntinuously m a northirJy direction as far as Aspley, 
where its boundary becomes indefinite owing to the presence of overlying 
alluvial material Further noith it occurs as a few isolated outcrops, the 
most northerly of which is at Narangba, which is 4 miles from Aspley 
Paasmg southward through Bnsbane the mam outcrop bifurcates, the 
southern hmit of the i%estem leg bemg at St Lucia and that ot tlu eastern 
at Coorporoo 

The width of outcrop is at its greatest about f mile*, but w thiougliout 
most of its length considerably lesp than this In the \icimtv of its greatest 
width, the greatest vertical section (about 100 ft ) is exposed But this 
18 not a maximum thickness, for the base m most cases is not shoviii Thus 
the chffe at Kangaroo Pomt, composed wholly of tuff, but about 100 ft 
high, but the line of junction i\ith the Bnsbane Schist is out of sight and 
below the level of the Brisbane River Above Collin’s whanes and at 
Leichhardt street and in several of the quames good vertical sections of 

“ Proc Roy Soo Old 1926, p 4S 
“ Proc Roy Soo Qld 1927, p 04 
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the matenaJ can be seen, but except m a few oasefl, as at Oampbell’s Quarry 
* (Albion), Boggu road, Belmont, and Qotha street, the junotion is not 
above the surface In a few locahties the dip and width of outcrop are 
known and the thickness may be calculated For instance, at Belmont 
the width of outcrop on eithq|: side of an antiolmo can be seen and this 
gives a total thickness of about 300 ft At Boggo road the thickness has 
been dct(.i mined as approximately 160 ft 

In the mam outcrop there are one or two sections which show clearly 
the relationahip which exists between the tuff and the associated beds 
A vertical section at Ann street^^ showed the following conformable 
succession from the bottom — 

(1) A few feet of carbonaceous shale , 

(2) A hardened bond of tuffoceons material about 1 ft 6 in in 

thickness , 

(3) The main mass of the tuff about 1!3 ft m thickness covered 
by a thm lay<^ of soil, the whole resting unconformably on the 
Brisbane Schist 

Near the Cluldrcn’a Hospital is to bo seen a similar section to that at 
Ann street, diffcrmg from it only by the presence of a conglomerate m 
place of the basal shales 

Walking across the bods on Boggo road the following succession is 
passed over — 

(1) Brisbane Schist , 

(2) A few feet of shale containing fossil wood 

(3) True tuff, which is here highly silicifiod , 

(4) A sents of very striking conglomerates containing huge boulders 
of quartzite , 

(5) Tuffaceous sandstones and shales 

This occurrence of fossil wood lietween the Brisbane »Schists and thi shales 
IB very characteristic and as Mr Dunstan jioiuted out, serves os an 
mdication of proximity to the junction hue between the Brisbane Schist 
and the Brihbane Tuff When pnuciit, the conglomerate mentioned alwve 
serves a uimilar purpose for the determination of the upper limit 
Unfortunatol> this is not always present and the lithological change is 
often so gradual that it is very difficult to make any Ime of demarcation 
aa to the upper hmit of the tuff 

A small section which shows how the tuff may thm out between the 
Brisbane Schist and the Ipswich Coal Measures is to be seen ui Campbell’s 
Quarry at Albion Here the schist foims the base Above this are a few feet 
of very much altered tuff, and resting on this again are the Ipswich 
Measures Nowhere is the dip of the tuff very steep, this being an mchcation 
that very Utile movement has taken place smee the material was laid down 
The maximum dip so far determined is about 20° Although the tuff is 


” Thu section is no longer expoeed. 
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oonformable with Uio shales below and above it, and was probably laid 
down undtt* aimilar conditions, it shows httle evidence of stratifleation 

Although the above remarks refer to the main outorop only, they 
are generally apphcable to the whole area An outcrop which may be 
regarded as a continuation of the main mass occuts at Tamgindi Its 
exact extent is difiioult to determine ouing to the presence of alluvial 
material which covers a considerable portion of the area Of the other 
outcrops that which runs through Belmont lu a du^tion similar to that 
of the mom mass is the largest The material found here is similar to the 
white tuff foimd at Collin’s wharves About a mile to the east of Belmont 
are two outcrops with their greatest length in a diiection at right angles 
to the two main outcrops About ^ miles to the south of these and m a 
direct line with them is a veiy small aica of tu£F at l»ganlea Although 
there is no tuff on the surface between the latter and former outcrops, 
it IS quite likely that it occurs below the gminul-lcvol over quite a large 
part of the area Bores have been put down at Mona Park and tuff has 
been found between the Brisbane S<hist and the Ipswich Measures at a 
depth of over 400 ft A further small isolated outorop occurs at Castra 
Near Mornuigside there is a small outciop of the ( haracU nstic tuff act ous 
material m the nature of an inker within the Ipswich Measures in the 
railwa;y cutting a few >aids from the qiiairy a di hnite junction between 
the Brisbane Schist and the Ipswich Coal Measures can Ik seen, the tuff 
bemg present only in the form of boulders m the cunglomeiate The 
thickness of the tuff here is evidently not veiy gicat, as the quairymen 
report having found shales at no great depth below the present road-level 

To the south of this tkeie is an outcrop near White’s Hill. The material 
here is not as characteristic as that at Moniingside and its exact extent 
is not determinable 

UI— PRTROIA)GrCAL OHARAtTKRS 
(A) Megascopic CnARACTPus 

The Brisbane Tuff is a truly fragmental ro<k, bemg (omiioscd of 
tuffaoeous material of an acidic nature with included lock fragments 

(a) ArrajigefnetU and Naturf of 

There does not appi'ar to l>e a persistent regulaiitv iii the amitigeineiit 
of inclusions In aorai eases there is no definite arraugemint, while m 
others there is a distinct tendency towards parallthsm The latter is often 
exhibited by the soft, powdery spots which occur in the pink variety, 
reference to which will be made latei A hneai airangcmcnt of small diusy 
oavitieB mto which small quart/ crystals have grown is noticed in some 
of the material from Bowser and lAJver’s quatrv at O’Conneltown These 
represent replaced fragments of schist 

Fragments of igneous rock can sometimes be seen in the hand specimen, 
but It is often difficult to determme whether this matenal is really a foreign 
molusion or part of the original igneous mass Those mclusions which are 
seen are of an aoid nature, quartz and felspar being the only dotenmnable 
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minerals These have the same oharaotenstios as those m the ground- 
mass, but the felspar is sometimes more weathered 

One OT t^o Bpecunens show inclusions of a dark-greon rook which 
18 apparently igneous in nature and m which decomposed felspan are 
abundant 

The fragments of schist owing to their dark colour and typical deavage 
are easily distinguished The> generaUy resemble the local schist very 
closely and usually Bho^^ no exidence of bemg ^aterwom In some cases 
the\ have been altered subsequent to molusion to a senoitio mass, and as 
indicated above have sometimes been replaced by sihoa The slate molusion 
from Momingside may be a variant of the schist, and like the schist no 
minerals con be distinguished The mclusions vary largely m size, althou^ 
in the city itself thev ate remarkably small and of fairly even size At 
Momingside they are much larger, the greatest being about 5 in square, 
and at Bowser and Lever's quarry at O’Conneltown some fragments approxi- 
mate to this size A veT\ common molusion is that of small fragments 
of chert which as a rule measure only approximately \ in in diameiter 
Occasionally larger fragmcnt<« are found at Wmdsor, where the largest 
seen was about 5 in in diameter 

Minerals PresetU — 

These may be con*«idered under two headings — 

(1) Those which (ou be determmed in the fragments , 

(2) Those which lielong to the ashy material 

In dealmg with the former a short account of the nature of the mclusions 
themselves will be given 

As the rock is composed mainly of ashy material one would not expect 
to find many minerals m crystalline form, the only recognisable mdmdual 
minerals being quartz and felspar 

Quartz — This is generally in the form of blebs which never exceed 
in in diameter, and are < haractiTised by their translucency and froshnees 

Felspar — The felspar on the other hand generaUy occurs m elongate 
crystals, white m colour, opaque and very often much altered to a pale- 
green decomposition pioduet and kaolin 

The piesence of iron is indicated only by limonite stainings most 
probably of foreign origin 

(6) Bedding and Stratification 

The most characteristic feature of the tuff is its uniformity and lack 
of bedding The compact character of tlie senes as a whole seems to have 
been mduced fc^ the most part by the deposition of silicoous material from 
percolating solutions, which may have had the same ongm as the tuffaceous 
material itself The general umfoimity of silioification does not suggest 
mjeotion but rather downward percolation of such solutions There seems 
to be an inereaBe in sihcification as we pass northward from Brisbane, but 
no such generalisation can be made regardmg any other part of the outcrop. 
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In some oosee, as at Leiohhardt street, eohoifloation has moreased 
with depth Here may be mentioned a more highly sihoeotis and oompaot 
band of material varying from about 2 ft to a few mohes m thiokneas, 
lying at the very base of the tuff This band is sharply differentiated from 
the rest of the tuff, so much so that it has been thought by some to represent 
not a tuff but a rhycdite flow It differs further from the material above 
m not containing fragments of schist, fossil remains, or oarbouaceous 
material m any quantity Its occurrence as a thm sheet fairly uniform 
in thiokne^ does suggest a rhyobte flow, but on the other hand the absence 
of fluxion structure and the marked similarity in microscopic structure 
to the overlymg matenal suggests that it is truly tuffaoeous material which 
has become hardened by the percolation of sihceous solutions 

Professor Richards^* in speaking of this particular band says “ It is 
noticeable however that this band is best developed when the overlying 
tuff is most Bilioifled and it is highly probable that it represents a layer of 
tuff at the bottom which has received on extra amount of sihcifloation 
owing to the percolating solutions being held up by the impervious 
underlying shale band ’* In some oases small bands of this silicifled matenal 
give an appearance of stratification, but these are probably veins or cracks 
which have been filled up with the sihceous matenal or parts of the rook 
in which replacement has taken place 

Again, it has been noted m a few instances that m the upper levels 
of the tuff a banding is induced by weathenng The marked character and 
regularity of this, particularly in one specimen, gives the rock a stratified 
appearance Tina was found at Kangaroo Pomt, although probably not 
in situ as it differs considerably from the typical rock of this locahty Hie 
bands, which arc roughly parallel, vary m width from yV m to 2 in and m 
colour from pale mauve to deep purple 

Colour — There is great \anety m colour, although perhaps pink is 
predominant ; white grev, green, brown, and nil shades of purple also 
occur, the colour varying with the amount of iron and manganese oxides 
present and their state of oxidation No one variety is confined nocessonly 
to any one area, for m must cases we find two or more colours m close 
imximity to one another The colour is generally evenlj distributed 
throughout the specimen itself, except m the case where limonite staimngs 
are present 

The colour of the rock is of great unportonco, smee it serves as an 
indication of its weathering properties Tne pmk and white varieties appear 
to be the most stable, but some of the pmk matenal has a senes of soft 
white powdery spots, the larger of which seem to have a tendency towards 
parallelism These may represent weathered inclusions, but their outline 
seems in most oases to be rather indefinite, and m no case has a transition 
stage between an inclusion and the powdery material been observed 
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Further, small silioeous partioles refiembhng those of the mam mass are 
generally found m the powder It seems more hkdy that these patches 
are the result of differential feathering of the tuff itself The more sihoiiied 
material is generally white and more stable on accoimt of its low iron 
percentage As the sihciffcation has been rather irregular, such f hite tuff 
IS somewhat confined in different areas The grey tuff is limited to the highly 
siliceous band at the base of the aeries 

Brown oolourmg, except as a surface coating, ih found only in very 
weathered material The green tuffs as a rule weather badly, the paler 
green vanoties decomposing mto a whitish shaly material which slakes 
easily On the darker green VTUieties a dark coating forma which seems 
to protect them from further clt composition This may be seen m progress 
m the O’Conneltown and Windsor q names, particularly in the former 

( 6 ) Mtcroatopic Characieia 

After the microscopic examination of shdes from various localities 
one IS struck by the uniformity of the tuff in texture and composition 
With the exception perhaps of the maicTial from Boggo rood, and the lower 
siliceous band, the sections diffei \ery httk The following desinption 
IS given as the result of the study of some twoiity-hnir ahdes made from 
rock taken from the more imiiortant outcrops The typical tuff is sc <n to 
be composed of a light brown base which generally appears very much 
altered and is for the most part isotiopic In this are set ciystols of quartz 
and ftls]>ar, and mchisions of foreign rock material the charactei of which 
can gonerall} be dctermincKl 

The onginal glassy stiuctun can often be seen, and is particularly 
well devc loped m some of the bections of matenal taken from Bowser and 
Le\er’8 quarry at Mormngside This warrants Pirsson’s name V’^itno Tuff 
being applied to this roc k Rome of the mclusions show a linear atiangement 

The stiuctures within the incluuons arc not always easy to doteot 
The schistose stnicture so easily seen m the hand specimen cannot be 
determined under the microscope In some of the igneous rex^ks a structure 
resembling micruperthio is developed As the character of the quartz and 
felspar m both the base and the mclusions appear to be the same, a detailed 
description of them will be gi\en when discussing the fragments of igneous 
rocks There is a complete absence of feiro magnesian mmeials, the presence 
of iron being mdicated only by limonite staming, which in some cases may 
be denved from a foreign source 

Sdixaia — ^These are only very small and the only basis for terming the 
majority of the schists is their shape and colour They are generally dark 
m colour and more or less elongate 

ChertB^ QuartzUe, etc — Some of the sections show numerous block, 
opaque fragments which may possibly be charcoal, but more probably 
represent foreign rock maten^ such as cherts, quartzites, etc 
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Igntoua Boch — 

Theee are abundant^ and Heem to conBi^^t of quartz and felHpar which 
are HometirneB net m a glassy base 

Qvariz — This is generally very fresh, often aith numerous inclusions 
of felspar other mmerals too small to be distinguished, and air bubbles 
The crystals are often very much oorroded Except where corrosion has 
»takcn place the outline is sharp most of the fragments being triangular m 
shape lliese fragments vary in sire but the largest does not measure 
more than one millimttre across A striking feature of the quartz is the 
absence of cracks 

Felspar — There are at least two varieties of felspoi present 

Orthcclaae occurs in roughly rectangular crystals generally with one 
woU-devclopcd cleavage and always highly decomposed, alteration taking 
place along the cleavage lines This often gives the effect of intergrowrth 
when th« section is plac'ed between crossed nicols The alti^ration seems 
to be mostly to kaolin, there being no trace whatever of secondary mica 
in any of the slides A c haractc^nstic of this felspar ik the comparative 
absence of twimimg This may be only apjiarcnt, as the twimung could be 
easily masked by alteration Some of thi frtsicr crystals show simple 
twinning p 

Very few mclusions are seen, but these again may l>e easily masked 
by altcn*ation Micnigraphie intcrgrowth of quartz and fLls|iar occur, a \ irv 
gcxxl example of which ih seen in a section taken from Morniogsulc Theie 
does not appi^ai to bc‘ any onentation arrangement of the long axes of the 
crystals There is present iii much smallci quantities a felsjiar showing 
multiple twinning, which has an eYtmction angle, ce>i responding tei that 
of One or two folsjHirs seem to show a contmuation of Albite 

and Peneline twiiuung, but as the crystals themselves arc so small and the 
twnnmng itself is on such a small scale it is difbcult to state whether this 
IB microcliiie or eme^ of the Plagiex'lase senes These fels])ars, too, show 
various degrees of ilteiation There are no other distinguishable minerals 
present in these inelusionB, and the complete absence of fcrro-raagnosian 
mmuals suggests that the rock is denved from material of a \erv acidic 
nature 

The HM-k 18 commonly known as porphyiy” and has at different 
times been referred to as an ashy sandstone,” ” trachytu tuff,” and 
latterly as a ” rhyolitic tuff ” Its pyroclastic natuie was rrcogniscd by 
W H Pands as early as 1887 

The chemiL^ analysis as determined by Mi C R Patten, of the 
Agncultural Chemists’ Laboratory, shows that the rook is decidedly acid 
m nature and most closely resembles some of the Tertiary Rhyolites of 
South eastern Queensland 

In the light of a oombmed megascopic and mioro6CX)pio study, the 
rook then merits the name ” Rhyolitic Tuff ” 



156 


PROCEBDINGS OT THF BOYUj SOCISTT OF QOBBHBLAND 


IV— CHEMICAL GHARACrrERS 

CoMrARiBOM or Analtbib or BaiaBAine Torr (1-3) wi t h othib Looai. lamoua 
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(1) VrisbUMi ruff, Bowim »nil Le^er ■ Qiiury 

(2> Alkcll runtant of Tuff obtabood trom (oUln ■ Wharves 

(8) Alkali oontent of bard band of Tuff ai baaa of cUff at CoUId n Wharvu* 

(4) TypfosI Ptnlc plisea bnosgers aruDlU. 

(6) Fnafloers Bulldtng btoiu 

(6) Tyiikal Grey phsee Bnoogcra Qranit** 

(7) GrsiiU«. Staniliorpe 

(8> BhyoUftc, Xak 

(9) A\ers«e RhyollU, ])a1\ 

The flret throe analvsee were oamod out by Mr Patten, of the 
Queenfflanii Agricultural ChemiutB* Laboratory The others have been 
added to the hat for the purposes of oompanson 

The analjBiB of the Brisbane Tuff shows a very high silica percentage, 
thus the rock is distinctly afid m nature The iron percentage is 
exceptionally high for an acid rock, but part of this has probably been 
derived from the foreign matinal present The variation in the alkali 
content, as shown bv the three analyses made, is very striking The tuff 
from which the analysis was made at Oillm’s wharf is docidodlv more 
siliceous than the average roateiial, but that would not altogetlicr account 
for the extremely low alkali content 

Except that they all have a high sihca percentage, they do not resemble 
the analyses of the granites from Enoggera very closely, but they may 
better be compared with that from Stanthorpe Hero the alkab contents 
more closely correspond, and while the iron is higher m the tuff the silica 
18 slightly liigher in the granite ^ 

Analyses of rhyohto from Esk and of the average rhyolite composition 
as deteimined by Daly show that the rook resembles the«e more closely 
than the granites of the Brisbane diatnet 

V— INCLUDED PLANT REMAINS 

Fossil wood IB very plentifiil m the shales immediately below the tuff,, 
but It seems that there is not a great abundance actually included m 
the toff 
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(1) At Momingside aji equisetaceous stom fragment about 9 m 
long showing eight nodea and seven complete mtemodes was found The 
mternodes vary m length from 7 m to 1 2 ip Some of the wood has 
been preserved, but after exposure to the au* this is rapidly decomposing 
to form a brown powder, and therefore cannot be easily handled Where 
stnations can be aeon they appear to be oontuiuous through at least two 

* adjacent nodes On account of its fragmental nature an exact deteimination 
of the genus cannot be made It certainly belongs to the family of 
Equisetales, and may be PhyUotheca or Schtzoneura, the latter of which 
IS more commonly found in the Lower Mesozoic strata of Queensland 

This fossil, which has been exhibited at a previous meeting of the 
Boyal Society, is preserved m a highly sihcifled tuff 

(2) At the Wmdsor Council quarry there has been uneaithcd a charred 
tree trunk This material shows the typical wood structure, particularly 
on heating in the au*. when it turns white 

In the University of Queensland Geological Museum there are 
specimens showing fragments of charcoal and silicified wood actually 
incliidc^d in the tuff 

In 8e\ora1 cases wood has been found m close proximity to weathered 
tuff, and il sec'ms quite likely that in some instances such has originally 
been mcludtd m the tuff Huch fossil woods os are found i/i ntu occur near 
the base Those tree trunks and bmbs which have been found both m 
the tuff and underh mg shales seem to he with their long axes appioximately 
honzontal 

Sahm described and named several fossil wcxids sent to him from 
South-eastern Queensland, but the only one of these belonging to the 
Tnassic is Cedroxylon bnsbawnse, which was found near Boggo road The 
detailed desonption of this may be seen m Sahm’s paper already cited 

VI— AGE AND OIUGIN 
Age of the Tuff 

The eonformity which exists everywhere between the Brisbane Tuff 
and the Ipswich Sones mdicates that there has been practically no tunc- 
broak between their deposition 

There are many sections which show this relationship between the 
tuff and the rooks below it, but that at Ann street is worthy of special 
mention 

Tho fossil evidence is not sufiioient to assist in the exact determination 
of the age of the Brisbane Tuff, and tho held evidence thus mdicatos that 
the material which formed the tuff was extruded not later than late Tnassic 
and not earlier than earher Tnassic tunes 

Origin 

That the material is of a volcanic nature has already been established 
The problem of origin and mode of deposition, however, is one not easily 
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Bdved, evidence being xather insufficient and in some instance*! oonfiuing 
Nevertheless, there are a few significant facts which may assist in the final 
solution of the pioblem 

(]} There is a marked unifomnty m the size of the molusions and 
m the nature of the ash itself The former are generally small, the only 
localitieB where fragments over | inch m length have been found being 
at Momingside, Windsor, and O’Connoltown, where the largest was only 
5 in square These larger inclusions occur near the ba^ie of the tuff 
It IB significant that where the lower more siliceous band occurs it is 
particularly free from inclusions of schist, although slaty chcrty and 
rhyolitic fragments are fairly common These, however an small and 
generally rounded or subangular 

(2) Mr Dunstan^^ states that ‘ volcanic outbursts at th( lieginning 
of the Tnassic formed a very thick deposit of dust and ash o\ 1 1 the valleys 
and hills of the Brisbane district, and the timbers growing on the shale 
and the schists at that time wire enveloped and destiOMcl by a great 
thickness of this dust The deposits wore evidently not laid down as mud, 
as the tops of the hills were as thickly covered as the txittoms of the voile ys, 
whde in addition fiagmcnts of charcoal at the base of the tuffs, quite 
unchanged even after such a length of time give evidence of the burning 
of some of the timber while its envelopmtnt was taking plact' The exterior 
portion of the trunks of the trees which have been charred bv ftre have 
not been fossilised, but, where the wood has not bieu burnt and evidently 
covered over while green, the hot percolating waters caiiying in solution 
silica denved from the muieralM m the volcanic eje<taraeiita have 
subsequently silicified the cells of the wood ** 

It may be significant that charcoal and fossd woods do not cHciir m 
the lower mure highly sihcificd band of rook, and that where thev do occur 
m the mam mass of the renk the lower f>and is conspicuously absent 

(3) The shape and direction of the outciops might lead one to suppose 
that the tuff was laid down m what constituted the valleys of Triassic time 
If the suggestion of E O Marks, that the tuff had practically the same 
distribution as the liHwich Measures in this area, is correct, the shafie of the 
outciop would lie of no significance Evideme fiom the bores which have 
been put down tind to support the suggestion, but these he on the same 
line as the mam outcrop, so that such evidence is not conclusive 

There is no direct mdication of the centre of eruption of this tuffaceous 
material within a reasonable distance of its outcrops Tiie umformity 
of the matoiial suggests that the source of oiigm was approximately at the 
same distance from all pomts on the outcrops This, together with the 
fineness of the material and the absence of coarse volcanic ejoctamenta, 
would suggest that the source was not very close to the present outcrops 
Certainly the material was not transported any distance by water, for the 
included fragments ore angular, there bemg a conspicuous absence of 
rounded pebbles m the mam mass of the material At the same tune some 
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of the o^iorty and rhyolitic inclusionB found in the more highly sihoified 
' ' lower band " are diBiinctlv rounded and subangular 

We know that m TnaHsio times there was an extension of the present 
land maHH to the east, and as there is no tiace of a centre on the land at 
the present it might be aasumed that the centre m now below sea-lovel 
The association of the ** lower band with the underlying shales 
favours the suggestion that it was laid down under water The alisonce 
of large fragments and the rounded character of the cherty rhyohtio 
mcluuons is also in favour of such a suggestion 

It has been stressed above that charcoal or fcjssil wocxl m the tu£F is 
not paiticularly abundant, and that its occurronci is rather local The 
presence of fossil wood m quantity m the underlymg shale is evidence of a 
heavily wooded land surface If the tuff were depositcHl wholly on such 
a surface it seems that fossil wcxkI or chaicoal would lie miic h mon^ abundant 
than it actually is, and that there would he much more evidence of fossihsa- 
tion and charring tn stlu than is obvtcms Must of the c hamd wood actually 
m the tuff IS fragmental, and whe^re trunks oi limbs occur these aie always 
m a prone position 

From the evidence it seems that the tuff was laid down on land surface, 
the contmuity of which was broken by a scries of small freshwater lakes 
Those' may have upresented the juutliful stage of the lake sj^stem m which 
the Ipswich Measures were subsequently deposited In them possibly the 
moie highly sUicified tuff was deposited contemporaneously with that 
deposited on the land surface, and that the siUca-charged water subsequently 
causcxl the extra siliciffcation 

VII —RELATIONSHIP TO OTHER lONLOUS ROC'KS 
In general there seems to have been a dearth ol volcamc activity 
during the Tnassic poncxl, but the late Paleeoroic era was chaiactenacd 
by worldwide movements and intrusions on a very large scale, which latter 
ore represented m South-eastern Queensland by the graiutic masses at 
Stanthorpe and Enoggera, etc SubRcquent to these were intruded a sones 
of dykes which may be seen m and around Bnsbaiie. cs£KAiallv in the 
immediate vioimty of the Enoggera mass The Stanthorpe and Enoggera 
masses were intruded probably at the close of the Paljco/oio or at the latest 
in the early Mesozoic era, and were followed by the deposition of a senoa 
of voloamo tuffs probably m late Triassic times Is then.' aiiv genetic 
relationship between the Brisbane Tuff and the eaxhfr iiitiusions * 

Foi some years there has been a general liehef that there mav 1 r' some 
auoh connection Thus^® Mr l-i C BaU, in his ‘ Notes on Indooroopilly,” 
stated that “ if the Brisbane Trachytic tuff could lie connected with the 
dyke at Indooroopilly we might be m a position to decide on the pencxl 
m which deposition took place, but the necc*sHary petrological work has 
not yet been done ** 

The facts that no source of the tuff can be found, that the gramte, 
rhyohtio dykes, and tuff are similar m ohemioal composition m that they 
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m all aoid aad tiiat they ooour in somewhat oloee proxumty to one another, 
would lead one to seek a connection between them Inolunons of rbyolitKv 
mateml very similar to that of the dykes are found m the tuff, but there 
u no trace of any fragments of the gramtio senes 

Some of the apbtio dyke material reaemblce the more highly aihoified 
tuff very closely m appearance When examined under the microHoope 
the rhyohtio incliinona resemble very closely the true dyke material , 
althou^ the actual felspars present in the latter have not yet been 
determined 

It in interesting to note that andesme is the only plogioolase felspar 
which has been determined in the tuff, and Dr Brvan states that andoeine 
18 very plentiful in the gre> phase (hybrid rock) of the Enoggera Gramte 


A consideration of all the tvidencr points to the following chronological 
order of the rocks iii the Brisbane district — 


Upper Tnassic 


Late PalsBozoic 


j Lacustrine Deposits 
< Pyroclastic Sediments 
I Lacustrine Deposits 


[ Uypabyssal Intrusions 
\ Plutonic Intrusions 


Coal Measures 
Tuff 

Shales and ConglomerateB 

{ Porphyntic Senes 
Rhyolitic Sene8 
Enoggera Granite 


It has been proved that there are generally three distinct phases of 
Igneous action, theur respective charactonstics being (1) volcanic extrusions 
fdlowed by (2) large plutonio mtrusions, which in turn are followed by 
(3) minor intrusions But Harker^^ points out that ' there has been in 
several past penods a final reversion to the extrusive phase of action 
foUowmg what we have regarded as the normal cycle of earth movements 
and divided from it by a considerable interval of time This recrudescence 
of vulcanioity has always been relatively feeble and has operated within a 
much restneted area or broken out m a few isolated centres " In South- 
east Queensland these phases may all be recognised, but the earliest 
extrusive phase (which nmy be represented by the vulcanic Permo- 
Carboniferous rocks of the Silvcrwood district) is absent in the Brisbane 
area The above chronological table shows the Enoggera gramte, 
representing the large mtrusive phases and the dykes of porphyntic and 
rhyolitic matenal, as the representative of the third ph^ Separated 
from these by a oonsiderable space of time there is the Brisbane Tuff, which 
may perhaps be regarded as the result of this later smaller phase of voloomo 
action 


Professor Sir Edgeworth David sayrs In New South Wales there 
IS a considerable development of more or loss fine volcanic tuff in the lower 
division of the Triassio known as the Norabeen stage These tuffs are 
distinctly basic m character and like the lava of the Permo-Carboniferous 
contam metallio copper Through redistnbution m water the tuffs have 
passed into the charaotenstio ohoodate shales so well known at Long Reef 
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ttod Mantbeen " But these rooks are very different in character from the 
Brisbane Tuff. Indeed, the Brisbane Tuff resembles more closely m both 
megasoopio and miorosoopio characters some of the Tertiary volcanic ashes 

Smoe voloamo activity m Triassio tunes throughout the lAorld was 
comparatively rare, the Brisbane Tuff attains an added mterest and 
importance 

Vm— ECONOMIC VALUE 

It was not long before the residents of Brisbane reahsed the economic 
value of the Brisbane Tuff, commonly known to them as porphyry, for as 
early as 1855 it was used in the budding now know n as Rosemount Hospital 
Smee that tim e it has been usckI locally on an extensive scale for building 
stone and other purposes As has been stated previnuslv, the rock varies 
greaUy oven within very leatnoted areas the specihc gravity ranging from 
1 92 to 2 27 and absorption from 4 25 to 11 75 |>cr cent The tuff although 
not always well jointed is not difficult to work Apart fiom its use as a 
budding stone it has been used for kerbstones, road metal, and the finer 
material for footpath an<l tennis couit dressmgs 

Dr H C Richards in the ** Budding Stones of Queensland" deals 
fullv^* with the value of this rock for budding purposes As a budding 
stone the tuff mav bo used to advantage, provitlcd it is carefully selected, 
and not plated in a position where it is subjected to the eoutiiiuouH action 
of moisture or to groat pressure 

The more oomiiaot and sdictfitd the tuff, other factors being equal, 
the bettor it is as a budding stone Most of this material, which is used 
in the buddings of Brisbane, comes from the quanies at O’Conneltown 
and at Leichhardt sticct It has been sdicifitsl to a moderate extent, and 
the inclusions which give the tuff at Kangarex) Pomt such a weathered 
appearance ore practically absent m the stone at O'Connoltown As m 
most budding stones, the undressed atone weathers better t han the dressed 
material 

The great advantage of the rook for all the purposes mentioned above 
IS its easy ocoessibibty and consequent low cost, none of the quames being 
more than a few nules distant from the city 

List of Buiij>inus whbrb the Tlff has been used 

Rosemount Hospital (1855) 

Normal School (1863) , Spnng Hill 
Base of the G P O (1871-1874) 

St Stephen’s Cathedral (1874) 

St Paul’s Presbyterian Church (1887) , Spring Hill and O’Conneltown 

St John’s Ckithedral (1909-1911) , O’Conneltown 

Base of the Government Pnntuig Office, 1912 

Pohoe Commissioner’s Office 

First three oouisea of Boma-street Hadway Station 

Bose of the Treasury Building 

Proo Boy Soc Qld.. xxx , pp 137 140 
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Abutments of Viotona Bndge 
St Mary’s Choznh, Kangazoo Point 
Farts of the Unirmniy 
Gregory-terraoe School 
Numerous Retaining WaJb 
The Holy Name Cathedral 

Reports q2T Quabbibs 
and Z>fTr’s Quarry 

This IS the largest of the quames and is situated opposite Rosemount 
Hospital at O’Conneltown A cliff about 60 ft high is being worked and 
the base of the tuff has not yet been reac hed It is from this quarry that 
most of the material of recent years for building ston^ has come Here 
the tuff vanes from pale pink to dark purple m colour, and all the material 
with the exception of a small quantity of the dark and pale green vaneties 
is good The dark-green material does not weather as badly as the pale- 
green and may be used as a road metal 

The best of the matenal is used for building stones, kerbstones, and 
water plates, and then by means of a grader the rest after crushing is sorted 
and used for road metal, footpath dressings, and tenms-oourt dressings 

Windsor Quarry 

This IS much smaller than Bowser and Lever's quarry, and the matenal 
owing to weathering is not so good It is situated m a loop which occurs 
in the outcrop of the tuff near the old Windsor Shire Council office Jointing 
is veiry irregular Work has now ceased m this quarry 

ExhtbUum Quarry 

This IS not being worked at the present time, but a good deal of rook 
has been previously obtained here, where a cliff about 40 ft high is to be 
seen 

Letchhardi Street 

This quaxT\ although not being worked now, has been the source ei 
supply of a quantity of stone which has been used m the buildings oi 
Bnsbane as road metal and for other purposes It was one of the eariiest 
to be opened The matenal here shows great vanety in quality, and at the 
base the hard silicified band so well seen at the junction of Ann and Gotha 
streets also occurs 

Kangaroo Point 

At Kangaroo Point a oliff about 100 ft high is to be seen The great 
disadvantage of the rook here is the presence of elongated inolusiona of a 
whitish material which decomposes very rapidly It is now used only as 
occasion demands for road metalling, etc 

Bnsbane Wharves Ltd 

The rook here is rather fine-grained, compact, and free from inclusions 
It IB nearly white in colour and it has the disadvantage oharaotmstio of 
aU the white vanetuss in that it grows moss 6a84y The matenal is mostly 
used for rood metaUing 
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Monnngmdt 

Thu ig only a small quairv, and iras formerly partly owned Iq^ tiie 
Buhmba Town Gounod and partly by that of OooipaTOO That owned by 
Bubmba has the better material, which w fairly highly siliciBed and mostly 
pink in colour The matenal owned by Goorproo u m some parts very 
muoh altered The size of the inclusionB m the rodE here are a dieting 
duadyantage, ainoe it causes it to disintegrate more easdy The matenal 
IB used for Toad-making, etc 

St Lueta 

Thu material u white m colour, relatively free from iron Miainiiig, and 
u used locally as a mad metal The quarry u not large but a face about 
20 ft high u at present being worked These are the only pomts of outcrop 
which have been aorked up to date on an extensive scale, but as occasion 
anses that which occurs m other areas will probably be used 

Happy VaUey 

A quarrv has been opened on the Happy Valley road near Stafford, 
and qmte recently several specimens of precious opal have been obtamed 
there 

The mmeral, which so far has not been found m any quantity, shows 
the beautifid play of colours seen m the more valuable opal Thu u the 
only locahty known to the author m which preoious opal has been found 
m the tuff, although a few isolated specimens of common opal have been 
obtained from the Wmdsor quaxry 

The tuff itself resembles that found in other parts of Bnsbane, showing 
great variety in colour, hardness, etc , although the specimens containing 
the opal were all of a deep^purple tint 

At the base of the quarry the rock shows a distinct tendency towards 
bedding 
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PLATE Vin 

MicropUotoKraph*) ol HjPicjiiiens of the Brisbuae Tuff takea m ordinary 
trauBmitted light 

1 Typanl tuff from Mormiiguiile Xl^ 

2 Typical tuff from CoIJmN Whirf Xl4 

3 Typical tuff from Mornmgaide X 30 

4 Typical tuff from Morningnide X30 

5 Hard band at base of tuff, Gotha ntroLt, X30 

6 Hard band at bniir of tuff, CoUin’a Wharf, X tO 




5 
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bViDg been rezno\ed in tlie preparation of the loundationis oi the Catli* ini ot the HoK Name Tiie pirth ted ^alt is built of bloik^ot BnabineluA 
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The Major Factors in the Present Distribution 
of the Genus Eucalyptus. 

By D A Herbert, MSc, Department of Biolog>, Unneisity ot 

Queensland 

{Rfod before the Royal Socieit^ of Queensland, ^6ih ^oiembn, 1928) 

The gcmis Eucalyptus fo-dav rangos Ipoiu Tasmania in the south to 
Mindanao in the noith fai the gieatest number is found in Australia 
and Its contniontal islanda, Four Australian species extending beyond 
th( continent to eastern Malaysia, t^o otluus being endemic there The 
island of Flores lepresents the uesterninost <iut[K)st of the genus in the 
Malaysian lulands, nn<l the New Britain Aichipelago the eusternmost 
Gieat gaps indnatc a former uidci distiibiition m Malaysia To-da\ 
most ot thi species of the genus are corueutratid in the extra-tropical 
part o1 the < ontiiicnt, ispcnalh in the south-eastern and soutli-wesierii 
(oi nets 

Tlianks to the iiioniunental i^ork ol the late J II Maiden, our 
kiiou ledge oi the lange of the species, though still fai fiom complete, 
ispe(iall> in the loealihes remote from the ceiities of settlement, is 
siiflht ientl> ad\au<*cd toi a detailed exainniutiun of their distribution 
and foi d revision of the earlier tlicsiries os to the ongiu and development 
of the genus Such is the ohjoct ot this paper The noincnelatuie 
adopted is that accephd bv J II Maiden in Ins Ciitieal UeviHioii of the 
Genus Kuealvptns (1) Though hu* jiidginejit is by no means universally 
aceepted lu man> cases, his work icprestnts u single view-point of the 
genus as a whole, and an unicseived acocptaiiee of his naming foi all 
spi'Cics avoids the lack of balaiue which would lie unavoidable were 
other opinions taken into account Baker and Smith, for ixaiuplt, aie 
less conservative in their definition ot species than Maiden and then 
census of plants of their State (Newr South AValesj would include a large 
uuinbei ot iinines which me tegnided ns svrionvms in the Ciitical 
Hevision In Wc^storn Australia, Maiden’s loneeptioii ol the gemus is 
nsualh^ accepted, and most of llu riioic ucentlv desenlicd s|)ecies from 
that State have been named bv him It would theiefoie give New South 
Wales an luHnted census as comjiared with Western Australia were the 
lualice of Baker and Smith's contentions to be cnnsidored As this 
papei IS largely coiupaiative, the tendeuev ol a binglo authority to 
conservatiRm oi errors in the dehimtation ot species, jt such a tendency 
IS cdaimed, is largely cancelled 

STTRVEY OF LITKRATIIRK 

The question of the origin of the Austialian flora was first con- 
wdered aystematically by J D Hookei (2) in his inlroductoiv essay 
to the Tasmanian Flora, published m 1860 He pointed out that the 
domiuHut families of Australia were for the most part dominant m other 
parts of the world Of the nine largest families m Australia six are the 
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laigest in the world, while the peculiarly Australian families are few 
He recognised in addition to the autochthonous element the presence of 
Indian, Malayan, and Polynesian types in the north, New Zealand and * 
South American types m the south-east, and an African element in the 
south-west An assemblage of New Zealand, Fuegian, Andean, and 
Kuropean genera on the mountain topa a as regarded b\ him as possibly 
the result of immigration, though m some cases the possibility of the 
alteration of Australian types was not lost sight of 

A con&idiTable liteiature has grown up round the subject of the 
oiigin ot the genus Eucalyptus, and the almost unanimous opinion of 
recent wi iters is that it oiigiuated in the waimer parts of the continent 
Deane (3), lor example, regardisl the north and north-eaht as the original 
home of the capsular fnuted Myrtaeea, and that from these developed 
the Heahv fruited types of the family which spread to Asia and the other 
continents The distribution ot the Myrtaceec is against such a 
hypothesis, as has oeeu pointed out by Andiews, and capsular fruits 
are not necessauly always ancestral to baccate types One point, 
however, is that Deane looks on the north as the starting point of the 
genus Canibage (4, 5) considers that the early Eucalypts flourished 
in a warm climate, probably m Not them Australia Andrews (6) is 
of the same opinion, reached by a consideration ot the Myrtaceop as a 
whole 

The eailiei work where special attention was given to the histoiy of 
Eucal>ptus was that of Uiigi^r (7) and Ettingshauseii (8) In 18b5 
Unger’s work on “New Holland in Europe” appeared in the Journal of 
Botany This was a translation of a lecture given by him m 1861, in 
which he presented the foHsil e\idence of the presence lu the Eocene of 
Australian types in Euiope Aiaucanas, Eucaljpts, Santalacecp, and 
Proteacca? w ere des< ribtHl, and the eoncluHion reached that New Holland 
plants had travelled adoss a ermtincntal conne<*tioa through Asia to 
Europe m the Eocene, and that at that time the European climate was 
similar to that of Australia at the present da^ Unger’s work did not 
long go unehallengcd Benthairi in 1870, ciitieising the paper, pointed 
out that a modem systernatwt would not determine the older and genua 
of an unpublished species on the evidence of a leaf fragment 
Ettingshansen (1883) viewed the tertiaiy Australian flora as a cosmo- 
politan one, eompaiing it8 fossil Eucalypts with those described from 
Europe, the Arctic Zone, and America The dissmiatiou of mixed floras 
am h as those of the Eocene into elements now found in different climatic 
zones has more recently been stressed b> Guppy in his Theory of 
Differentiation Palms and poplars then found together are now 
separated Ettingshansen ’s conception of the Australian Eocene flora 
was that of mixed types, the Eucalypts having since died out elsewhere 
His deductions are based on fossil evidence, the soundness of much of 
whuh has been repeatedly questioned Deane lu 1896 attacked bis 
conclusions as to a coamopolitan tertiary flora, pointing out that there 
was nothing to prove that Australian groups existed outside Australia 
in tertiary times Specimens referred to the gmus Eucalyptus m North 
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Amenea are now regarded by Berry (9) as being closer to Jfyrcia and 
Eugenia This authority suggests that the Eucalyptus-like remains m 
North Amenea be referred to the genus Mytna, oi alternatively to 
Heer's genus Myriophyllum, which (ontama those Myrtaeotp represented 
by leaves whose genenc lelations cannot bo detei mined with certainty 
Amongst the European forma described as Eucalyptus are E Oieantta 
Unger and E Oeinitei Heer, the former is similar to Myraa vera Berry 
from the North Amencan Eocene, and the lattei is amongst those types 
refen ed to Myrcta or Myrtoj^hyllnm 

Prom the point of view of origin of the genus Kucah ptus the fossil 
evuienc e seems to point to a local development rathei than to a former 
cosmopolitan distnbution The fossil Eucalypts deanibed fiom Europe 
and Ameriia are from leaf material only, except in a few caaea, and 
Maiden nevei saw a fnut referred to the Cietaceous or Tertiaij that he 
agreed in referring to the genus 

Undoubted Eucalyptus leiiiaiiis fiom Australia have lieen described 
from Tasmania, Victoria, New South V^ales, Queensland, and South 
Australia b\ Mc(*ov, R M Johnson, Rttiugshausen, Deane, Chapman, 
Patton, and others Suh-fossil remains assigned to E obUqtia, to the 
amygdalnia tjpe, E (t meVvidora, and E aff piperita, have been 
reported and are listed by Chapman (10) 

Enealypts with transverse leaf venation extended to Tasmania in 
the Eocene, E Kayseri and E milhgam being of this type Deane (11) 
points out that this is about 4° farther south than the pretamt flonthem 
limit of the transveise type, and is to lie expeitinl consideiing the 
diffeieiue of climate in the Eocene and MiOi'cne Chapman records 
loaves of the amygdahna type probablv Miocent, from Redruth 
(Victoria) Ettingshauson’s fossil planta fiom Oxley and Darra were 
asHignid In him to the Cretat'eouh, but are now legauhd as Tertiary, 
Jones (12) tentatively places the Redbuiik Plains seiicR, in which they 
were found, as Eoc<»ne oi Oiigocene Amongst the plants described are 
EiicalMits of the transverse and oblique tvpes of venation Prag- 
mentaiy though it may be, the lossil evidence indicates that the cailiest 
leaf t'vpes diseoveied were diflfeiontidtcd into transveise ami oblu|ue 
types, and that the extreme obliquity of vein angle of the umyqdahna 
typi' was also developed back in the Tertian 

Baker and Smith (13) in 1902 formulated a diagram showing their 
conception of the evolution of the Eucalypts as evidenceil bj tbeir 
botanical and rhenucal chaiactoia Their woik was founded mainly on 
the ehemical constituents of the oils ol the species examined 
^‘Assuming Angophora to be the older genus,” the>- pictured Eiicalyptos 
as developing thiough E tesieilan^ and E iratkyphUna, and a 
gcnealogica] tree with numerous side branches was constructed from 
the living species Species of undoubtcil affinity, such as E maculaia 
and E ninodora, were widely separated in then scheme In the second 
edition of their work (1920) they present a diagram of the same type, 
bnt with more speciea included and with definite places for some speciei 
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previously plactMl oiil> provisioDally Some alterations have btfen made 
in the placing of a few species lleie for example, E c%tr%odora la 
shown as a descendant of E nuirulafa E ^oHiraia is shown as a 
debceiidaut of E iftetkconus^ and lnan^ of the lin<*8 consist of chains of 
related species E fostratn var hmcahs is, however, given quite a 
different line of descent from E to^iraia This VHiiot\ waa established 
by Bakei and Smith on chemical chaiacters onh , inoiphologically it la 
ludihtiugtiishable fioni tht tvpical rostrata To *nve such a vaiiety a 
diffeient line ot doseeut is in itself a condemnation either of the 
genealogical table whuh would sipaiate a vaiioty from its parent in 
such a way, oi of the value of ebemual constitution as a taxonomic 
character The Western Anstialiau endemic species, E gompkotcphaU^ 
which IS restricted to the coastal limestone, is shown wnth a senes of 
immediate ancestors whuh are lestpietetl to the south-eastern portion 
ot the continent The senes is Ktsdom^ f/i/nnii, Luehmat^nii, taniola^ 
qomphoiephalu E Eisdtni) and E tfvntola are Tasmanian endemics, 
E (iuvnn is Tasninnidii and R K Anstialian, and E L/iiehmannn is a 
New South Wales species E el<ropko)a of S E Australia is shown 
descended fioiii the pan-Australian E iostrata through the Western 
Australian eiulemus manptiata^ occtdeniaUs, and aailiibrts The 
gi'ograpliical lange ot these and other examples that might be taken is, 
to Hdv the hast of it, not in haimonv with such a genealogy, and, when 
(onsidered in conjunction with the lack of morphological affinity between 
many ot the species, shows the misleading and inaccurate natuie of such 
a table 

Aiidiews suggests that tlie piesonce ol phellandrene and <ertain 
othei constitmnts in the oils of some species is ot impoitance, at least 
in part, in icsistanci to cold, heeanse the ^letrosidei w and Mvitaceae 
aie not as lesistant as thi Euealypts containing these oils This he 
legards as an iiiipoitant acquisition Jioin the point of view ot the 
development of the genus Cuthlnut Hal! (14) in his v\ork on the 
evolution of tht Kmalvpts in iclatioii to the eotvledons and seedlings, 
( ai Tied the idea imther E m<uforhyiuJut niid E capittllata by 
the (1( velopiiieut ot a pinein* eiicalvptol-phellandreno oil have been 
ihabled to siircat! over the south-easter n States and to woik on to the 
mountains, while E by tht dcvilopnieiit of a pipcutoiie oil, has 

h(in able to establisli itself over the mountains fioin the Queensland 
bolder to southern Tasmania ” Again, '‘ChemicHlly they (the 
fonynilM?m gioup) do not seem to have made much progit'fls and have 
failed to develop imahptol, phellaudieiie, pipentone, aromadendrol, 
and bo have been unable to have a sandstone foiination or to penetrate 
to the high aljune it^gion^ oi diy interioi ” 

Such absuniptioiis as these are too great a load for the evidence to 
beai The fumtion ot the essential oils m the metabolism of the plant 
18 very uncertain Doubtl(*s8 thev often have a protective effe<rt against 
potential enemies, but thou phy Biological function, it any, is unknown. 



HAJOB FACIOBb IX DISTRIBUTIOX OF OBXUS EUOALTFTUS 169 

The history of the genus according to Gambage, as expressed in his 
▼aiious important papers on the subject, is briefly as follows — 

Ongjnating m the warmer parts of Australia the early 
Eacalypts were of the bloodwood type Then loaves were 
opposite and horizontal, and had transverse venation , the anthers 
opened in parallel slits, and the tnuts wcie generally larger than 
those of the present day, the mam constituent of the oil was 
pjDone Piom this eaily t>pe new types evolved by the develop- 
ment of petioles, oblique venation of the leaves, and various bark 
textures Amongst these the Ikixes, whpse autheis open in 
tormmal pores, have cineol as an impoitant oil constituent In 
cooler legions the Rouanthene, with kidney-shaped anthers, 
de\eloped, hoic pinene is a very minor oil constituent, it present 
at ail , the leaves have an almost paiiillel venation or with the few 
lateral veins showing an angle ol less than 2V with the midrib 
The Peppermints are included in this group, m which the 
giiutci vein-angle ot the juvenile foliage induatcs that the 
ancestral forms had a more transverse venation The Miocene 
climate was mild and uaim and Eastern Australia faiily level 
The uplift vhich resulted in the torination of the Mam Divide 
at the close of the Tertiary (the KoKcinsko peiiod) had a pro- 
iionneed effect on the distribution of Eucalypts Three distinct 
ilimatu zones were eicated — the moistei eastern face of the 
mountains the drier Mestem slopes, and the coolei mountain 
regions None of the Eucalypts of the interior occur m Tasmania 
The renontherous t>pe8 have migrated northwards along the 
moimtaiiiH into southern Queensland, perhaps assisted by the 
Pleihtoeene glaciation period 

Dr Cufhbeit Hall’s work on the cotyledons and seedlings shows 
that their niotphology is a valuable taxonomic (haiactcr The 
cotyledons of the various species of Angophora, except A cord^fd^a, 
aie leinfonu like those of tlu Bloodwoods, and indistinguishable from 
them The piimary leaves of the latter, however become petiolate and 
later alternate and often peltate He classes the cotyledons into two 
gioups, entile and emniginate, the renifoim bloodwood tvpe and the 
Y-bhaped type, illustrated by E (onnita and othei specie's (both eastern 
and western), hemg at either end of the senes The diape of the 
cotyledon is useful in determining the affinity's of manv species, and the 
evolution of cotvledonarv tvpes has piogreRsod along definite Imes 
Hall Attempts to correlate this with adaptation to “Aiistialian con- 
ditions” (p 525) He picturefl the nocessit> for the reduction of the 
large bloodwood cotyledon shown in E tra^hyphlota, the evolution of the 
deeply bifid cotyledon in Western Australia and as far noith as Western 
Queensland Reduction of cotyledons, howevei, w not confint'd to dry 
areas, and these organs are ephemeral, lejireseniing a stage of the plant’s 
life history usually passed under favourable moisture conditions The 
various types contain widely differing species of Bucalypte, and in a 
number of cases natural groups (based on other characters) have 
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membeis with diffeient types of cotyledons It seems that various typos 
have been produced ludependeutl^ in various parts of Australia, and 
that this character, like most of the others which are valuable in 
Eucalyptus taxonomy, has its limits and cannot be applied as a test of 
the past behaviour of the genus, esolutionars hr geographical, except 
with extreme cautum 

FACTORS GOVERNING THE DISTRIBUTION OF TIIK GENUS 

Dr J C Lillis (15), m a senes of papeis and m hia book, has 
propounded the Age and Area Theois, i\hieh may be expressed in the 
following terms — 

The area occupied (determined by the most outlying 
stations) at any given time in any given country by any group 
of allied species at least ten m number, depends chiefly, so long 
as conditions remain reasonably constant, upon the ages of the 
siiectes ot that group in that country, but may be enormously 
modified by such tactuis as the following — Chanee (the 
operation of taitors not yet understood), the action of man in 
ojiening up a country, cutting of foiest, exploring, making hres, 

( te , interposition of barriers such bs mountaina, arms of the sea, 
bioad livers, deserts, sudden changes of climate from one district 
to another, and the like, geological changes, especially if 
invohing changes of climate, serious changes of climate, natural 
selection, local adaptation, dying out of occasional old species, 
arrival ot n species at its climatic limit, density of vegetation 
upon the ground at the time of aiiival of a species, presence or 
absence of mountain chains m the land over which the species 
has to travel in arriMng, relative width of union between countiy 
of departure and that of arii\al (the wider it is the more rapid 
be the spread of the species in the new country) 

This defmition is compiled from two of Willis’s papers In floral 
invasions he pieduts that if a species enter a country and give nso 
casuallv to new (endemic) species, then if the country be divided into 
equal zones it will generally occur that the endemic species occupy the 
zones 111 numheis increasing from the outci margins to some point near 
the centre at which the parent entered He has applied his hypothesis 
to New Zealand, and found that there were three maxima, corresponding, 
in his opinion, to three points of invasion — a northciii, a contial, and a 
aontliem Willis's theory has many ciitics, and much of their cntioiam 
is answered bv him in his various papers in the ‘‘Annals of Botany " 

One of the points of unpoitance that emerges from the mass of 
hteratuie that has sprung up on the subject ot age and area is the 
importance of relic species of endemics We are chiefly indebted to 
Binnott (16) for the attention that has been given to this matter His 
objections weie shown to be well founded in the case of the North 
American flora, which was the one wnth which he was most familiar 
There owing to the past changes of climate, the numbers of relic speeicB 
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are relatnely great, and their importance cannot be oveilooked Guppy 
(17), one of Willis ’a chiet bupporters in the theory, investigated the 
flora of the Canary Islands, a region with a number of undoubted 
Tertiary relics, and found that this type of endemic had on an average 
a wider distribution than the more recent Mediterranean type Thus 
from this quarter the age and area hypothesis received further support 

The genus Eucalyptus oontains over 250 species, a sufficient number 
for an attempted application of the age and aiea hvpothwis as a test 
for their point of origin Tt is first neccbsary to study the vanous factors 
modifying its operation Man's efiPect has been negligible A species 
like E mniid\)ong€ns%s might be wiped out easily, but there is no 
evidence of the recent extinction of species of Kucalyptus by man, 
though the periodic firing of the toresis by the natives restricted local 
distribution in Oippsland 


THE eucalypti S PROVINCES DEFINED 

Fm a comparison of the Eucalypt population of the various parts 
of Australia it is nec*essary to divide the eontment into provinces 
Tasmania b\ reason of its isolation is a natural province, but the 
delnnitation of boundaries on the mainland is difficult The political 
boundaries aie of no use, because the> are artifieidl and the States are 
of A\idel\ different sires As a guide a large map of Austialia was 
prepared and the lange of each species repiesonted in outline Some 
are ot such restricted ratigi* that they had to be reprcsentid by dots 
The lomphted map was coveied with a tangle of iriegulai oval and 
tnaugulai aieas and liberally bpiinklcd with dots One thing, howevei, 
was plain There were a number of areas scattered round the margin 
of the continent in whuh the concentration ot species was very marked 
The most prominent ot these were eastern Victoria and southern New 
South Wales, the aiea between Sydney and Newcastle, the area between 
the Northern Ri\ers of New South Wales and Biisbane, the Rockhamp- 
ton area (to a less marked extent), the Cuiriis district, the Northern 
Territory, the Kimberleys, the extreme south-west of Western Australia, 
the country east of Albany and north-west from there thiough the wheat 
belt, the Western Austialian goldfields, and finally south-eastern South 
Austialia and western Victoiia Tasmania had previously been cut off 
because of its natural isolation Measurement showed that these centres 
of present distribution could he eircnmsi ribed foi the most part by areas 
about 500 miles long and 200 miles wide The heart of Australia, poor 
in species, could not be divided up into small centres, but western New 
South Wales and Queensland had a number of dry-country species and 
could be marked off fairly definitely into a btnp about 200 miles wide 
Going round Australia the coast was marked off mto the regions indicated 
by the eone^tration centres in sections each approximately 600 milaa 
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long In Western Australia the Kiiiiberleys marked one natural region. 
West of Koebuek Bay is a long stietch ot lountry poor m Eucalypta 
light round to Sharks Hay This vas dividetl into two regions, however, 
foi the sake of unifoiraitv and also heeauae below the northwest cape 
the ram fulls iDumlv m winter In south-w'estern Australia one aiea 
WHS marked off from the Iiwin River to a point a little east of Albanv^ 
another trom Sharks Hi> to Espeianoe, and the lemaindej the gold- 
holds di visum, took in the concent lation centre loinid Toolgapdie 
Though this latter area is somewhat larger than usual its endemic 
Eucalypts aie niaiuU (oncentrated aroinid Coolgardie and a much 
smaller area would give almost thi same census From Eucla to Port 
Lincoln the and Right country was niaiked off, and because many of 
the speiies here pushed into and wc'stcni New South Wahs the aiea 
was continued east, lutting off the south eastern part of South Austialia, 
which, with western Vutoiia, constituted another pioviiice A strip of 
western New South Wales fontniniMl a small but chaiacdeiistic collec- 
tion of Kiiealvpts The great and area left after tlu separation of theiie 
stiips was not divided up, toi it (ontained only seventeen species 
altogether 

Though Austialia is <onvementl> divided into a nuinhei ot fairly 
dehnite legiona in this wa> there is a good deal ot overlapping A 
tongue of southern vegetation, tor example, extends into Southern 
Quienaland along the New England Range, m Western Australia^ 
goldfields foimh are lound occupying thi wheat belt m local patches, 
and at Rockhampton wcstein EueaI>ptH eioss the divide and leach the 
coast 

Those species i)ccup>ing more than one of thise legions aie legarded 
«is widths, those occupying one only ns endemics, the woid ‘endemic’*’ 
hero iMsng used to mditate endemism with regard to the piovmce only 

ISOLATION 

The effect of jsoLition on fnileinism is well shown iii the esse of 
Tasmanm Of its twenty foiii species and varieties, thirteen are 
restiJcted to the island The otheis oceui also on the mainland, and of 
these five are in Vieforw and adjacent pnits of New South Wales onl> 
The endemic speues me all i elated to mainland spcscies, eleven of them 
belonging to the amygdahna gioup Newly developed siiecics anbing m 
Tasmania have been unable to spread to the mainland, being cut off by 
Bass Stiait The enfoiccd restriction of locality means that a number 
of species which, given a chance to extend their terntoiy, might have 
become wides, must remain endemic Comparing its Eucalypt popula- 
tion With that of eastern Victoria and southeni New South Wales we 
And that, though conditions arc similar ecologically, the relative numbers 
of species of restricted range are much smaller Taking the eighty-two 
aperies Hfid varieties of the genus from the south-eastern comer, it la 
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2oand that fifty-eight are widen (all of them extending farther north, 
and a few pushing west to South Australia), the remamder being 
ondcmie Reduced to a eoniiiion basis, TaHinania has 50 pei cent 
endemic t^ecies, thi adjacent nouth-eastei n comer of Australia as fai 
north as, sav, Kiama, 31 7 

Houth-westein Australia is not as effeetivelv isolated by the arid 
country as Tasmania is by the sea It has six specien in eommon with 
eastern Australia, and one with the northern part of the eontment 
These are dry-conntiv forms which stretch across tlie intervening «pa<e 
Against these theie aie lib membeis of the gimus >vhich do not extend 
beyond the extia-tropaal part of the Sldte As far as Kiicalypts 
eonceined therefore, tempeiate Western Austiaha is xerj isolated In 
the extreme soulh-Mrcst wheie the rainfall in places exceeds 40 inches 
ptu anmun the country is heavily Umbered Inland the annual rainf^l 
falls off rapidly, and thus* veiy distinct zones mav be niaiked off — the 
well-wnteied south-weatoin corner, appi oximaU'ly d( limited by a line 
drawn fioni the Irwin Rivei to a little east of Albany, a dru*r belt 
(im lading the wheat belt) fioni appioxirnalely Sharks Ray to 
EsfH ranee , niid the still di lei goldfields an‘a On the east the goldhelds 
aiea nuiges into the and country ot (^rntral Viistialia and the 
NnllarlHii Plain wheie the spwies ot Eueahpts aie tew 

Coii(*si»ondiug to the diffeiemes in tlie rainfalls of these regions 
we ha\e iiiaikcHl diffireuce in the Euealypt fioia The belts are rathei 
isolated fioin one another h> reason of thm rainfalls, and the species 
endemic to them are fharaeU*ristie In the extreme south-W(»st a few 
examples are K nwrf/inata, fht^ersicolm, Jatkson^ (hiUfoylri, fiufdi^a, 
and Todiiana In the drier belt E FoinHiuina, Donymrensis^ Kondink 
7iens?x, and tcrmi, aie amongst the endemics, though some ot the most 
characteristic species, siuh as the York Gum (E fcpcunda var 
loTophlehc^) aie wides, ovei lapping a little into othcT belts In the 
goldfields l>elt species ot n^stneUd range include E cru<it, iorquaia, 
(Otrugafa, Le and dipicra The cndeniiam in each of 

these areas is leniarkably high, and is even rnoie marked than that of 
Tasmania In the south-western eoniej (Jiwm River to Albany) there 
are twentv-hve spw'ies eiiflemie in a total ot forty-two, this w enuivalenl 
to 59 7 per cent In the diur h< It inland from this and reaching to a 
line diawn from Shaika Ray to Espoiance tlioie are seventy members 
of the genus, and thiitv-nme ot them (or 55 5 per wnt ) are restricted 
In the goldfields area thiitj foui out of fifty-three (or bb per cent ) 
me not touiul beyond tin legioii The high percentages in this part of 
Australia point to long isolation The actual numhet of species in the 
western port of extin-tiopieal Australia is sinaller than that of the 
eastern half Many of the newer species of Western Austraba have 
been unable to extend their temtoiy because of climatic barriers, 
whereas m the eaat, whei e the possibilities of spieadmg are much greater 
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owing to the more or less uniform rainfall along the coast the number 
of wides 28 proportionally greater In the east too the mountains 
run north and south and species are enabled to push farther north mi 
the highlands than they could on the lowlands In the three mentioned 
areas of Western Australia theic an ninety eight endemics and thirty 
four wides — that is 74 2 per cent endemism 1 hree extra tropical areas 
in eastern Australia (from Victoria northwaids to Maryboiough) have 
seTenty seven endemics nnd eighty one wides this la equivalent to 48 7 
per cent endemiBni for the whole area 

ThcM figuicb may he summarised as follows — 

Tabls T Ck)HPABATivie Endbiosik IK Tashamia South wbbtkbn Alhthalia 
( lawiN Kivxb to Albamy) akd xn Vxotobia and Southhbh Va. v Sooth 
Waues 


— 

Xndes Jet 

Wkln 

_ . , PetOent 

T ttol Bade nirai 

Tasnui • 

n 

13 

.6 I 

000 

Soutl ireflter AusiraUa 

25 

17 

4 

00 7 

V ctorm and Soutl em New South 
Wales 

27 

rs 

So 

317 


Table 2 — Compabaiivh Ekdfmihh ik I^xtha tboiical Eastxbk Acsthalta akd 
lumu TBoi 1 AL Westkrn Ac btaaua 



Uni nk« 

WIdM 

T tal 

P rCflot 
BneWntom 

Extra iroi al Eastam A utralia V e 
tona to Maryborough (three areas) 

77 

HI 

loS 

4S 7 

Extra troi cal WeatOTn A atralia , 
SI afkfl Bav to F I U (tl ree arcaa) 

U8 

H 

13 

74 


rhoh hguuM speak foi th mselves as regards the effect of isolatKD on 
tndomisni The major isolated zones are those of Tasmania and 
temperate Westetn Australia and the contrast is shewn against eodch 
where expansion is possible Then are m addition numerous small 
isolated regions such as the coastal done limestone of Wtstem Australia 
or the highlands in North Queensland In the formei we have a 
chaiachristic endemic species in the tuart (A gomphocephaUt) which 
does not occupy the neighbouring granite eountrv In the region 
between Bowen and Princess Charlotte Bay there is an increase m the 
percentage of restricted Hpeoies as compared with areas of similar sue 
elsewhere in Northern Australia. Here we have nine endemics m a 
total of tt^y (30 per ent ) The contrast with adjacent regions is 
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not 80 marked as that between the Western Auatiahan regions and 
some of those of the east^ but it is striking It may be shown m tabular 
form — 


Am 

1 

Badeffiln j 

WMet 

TMal 

bdmSn. 

Maiybcxou^ to Bomi < 

1 

! , i 

1 

26 

* 

1 20 

10 3 

Bowen to PrinoeM Ghoriotta Bay 

Q 

21 

80 

300 

Qolf Oountiy to North Australiaa 
Border 

North Australia (N T ) 

1 

1 3 

! 1 

19 

22 

13 6 

5 

31 

26 

10-2 

Kimberieya | 

7 

1 

22 

20 

24 1 


It will he noticed that the percentage has risen again when we come 
to the Kiniberleys m noithern Western Auattalia Here again we have 
luountamous country, though not of so pronounced a oharaotei as that 
behind Oairiis The number ot spei les is so low that one or two extra 
make a great deal ot difference If two of the mountain c^ecies, such as 

liens and arg^llacea^ were undiscovered, the percentage endemism 
would be comparative with that ot the Northern Territory 

Such outlying regions with different climatic conditions from the 
surrounding country would natuially be expected to develop a some- 
what different, though related, flora, and the sharp contrast m climate 
W'ould tend to check the expansion of new species, thus pioducing a 
higher propoituin ot endemics 

On mountain tops are a few species ot very limited lange E alp%na 
iH in the highest parts ot the Grampians, E parviflofa at Ximitybelle 
(3,50fl teet) , E de BeuzeviUit on sumnnta in the Kosciusko district, 
E Miithelh on Mount Buffalo E Moorn on the highest parts of the 
Blue Mountains from Wentworth to Mount Wilson, and E Mooreana 
on suinmits in the Kimherlejs E virgata has giM*n rise to E virgata 
vnr Jiannofdr^ in the Monaio, and to E vtrgafa var frtftora in the 
IMgcon House iMountain (VSAV) 

TEMPERATURE 

Prom the point of \iew ot vegetation the tropical portion of eastern 
Australia may be said to he that portion of the country from about 
Marylmrough north South ot this the winter frosts graduall> tliramate 
the northern forms, though some extend as far south as Victoria Such 
a boundary applies also to the Eucalypts Coastal eastern Australia 
lends itself readily to migiation within temperature limits, there being 
a long strip of land along the coast from Victoria to North Queensland 
with no pronounced physiographical bamets The mountains run north 
and south From the Northern Rivers of New South Wales northward 
the rainfall mostly occuis in the summer, south of that it is mostly in 
winter, but the transition is gradual 
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A comparuon of the vanona parts of the coastal belt, leaving oat 
Taainaziia on aocount of the effect of isolation on its flora, may he mads 
by oonaidering the total number of species and the number of endemics 
in the following coastal regions — (a) Eastern Victoria and soothem 
New South Wales, (&) New South Wales as far north os Raleigh, (o) 
Noithem Rivers of New South Wales and South Queensland as for north 
08 Maryborough, (d) Central Queensland (Maryborough to Madcay) , 
(e) North Queensland (Mackay to Princess Charlotte Bay) 


TABLB 3 — CoHPABATIVB EmDKIOSK tH TmmBATB AMD TaOriOAl. EASTBUr 

Auriuixa 


Am 

Bodemln 

loUl 1 

1 


Bastem VictOTia aad Southern Now South WaIm 

1 

27 

1 

8S 

1 

81 7 

Ooutel Central New South Wales 

36 

111 

38 4 

NortbeRi Riven and South Queensland 

1 i 

71 

19 7 

Oentral Queendand 

3 

1 

29 ' 

1 

10 a 

North Qneensisnd 

9 

1 

30 

1 

300 


The greater number of Euoalypts in this coastal belt u> located m 
the temperate zmie The high percentage of endemism of North Queens- 
land IB associated with the presence of the highlands and accompanying 
isolation Three other legions of tropical Austielia — the Oulf of 
Carpentaria country, Noi thorn Territory, and the Kimberleys — ^may 
also he considered The flguies for these parte ate as follow — 


Tablb 4 ^EMnnosH nr Naaramr Ausibaua 


Begkm 

■ndtmka ^ 

1 

Totsl 


Qulf Countiy 

3 1 

22 

18 6 

North Australia 


20 

10 2 

Kimberieys 

h- 

IBI 

20 

24r 


It will be seen that for areas of about equal sise the total number 
of species of Eucaljpts is approximately equal, and that the number 
of endemics vanes a little, especially in regions of nigged physiography. 
The numbers rise sharply as we go south, unless, of coarse, we push into 
the drj country (where, as is pointed out later, the genus is relatively 
luumeoeasful in eastern Australia), and the endemism is also, on tho 
;wholc, higher. 
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TaklDff th* whole of tetqiieel AnstraJia and oorapaisuig It mdh 
th« vdiole 6{ the extra tropical portion of the continent we find that 
tiiere are 30 species of narrow range and 39 of wide range in the tropfa^ 
while m the temperate portion there are 202 ot narrow range and 08 
wides These hguies include the two dry regions western New South 
^ales to western Queensland and Cential Australia each of whieh hea 
<m both sides of tht equator t ifteen of the wistim New South Wales 
and Queensland s]>ecies are southoiu two northein and two common 
In Central Austrflia eight are southci n six northern and three common 
Here m the dry country the greater developnw iit is in the cooler south, 
which IS m keeping with the distribution m tiu bottei watered regions 
The overlapping of hpccien lu temperate and tropical Australia is not 
great E peltaia, aewentotdea eugenio^de^ sahgna endeamu>tdf$ 
iereiii Of nx^ pyropJioia ( loezian(k exsertOr losirata itssellona torym 
bosa fermfnahs hxcoht hemijhloia nmtotheca oebta^ and mdafW 
phlota are found m both L Uadeyaixa though maiiih temperate also 
oveilaps n little This oveilapping takis plact mosth m the east one 
dry country form h (udesH ioulr being th* onl> western I^ucalvpt 
found 111 bt»th tropic nnd temperntc zones I am indebted to Mr C 1 
Wlut for sonic notes on the tiopical range of some of these species 

The oMilapping of apeci s in the ciiHtcrii pait ot Austialia when 
the temperate zone grades off into the tropical nny b used aa a test 
for the direction ot inigiaticn of the Luealypts In the aiea which takes 
in noith weatern New South Wales and south eastern Queensland we 
have fifty eight species of wide distribution Ot these twenty are found 
in the tropica and fifty one in the moie t luperate puts of New bouth 
Wales and Victoria Only six -ire found extending noith and not soutl 
Even if W( exeludc ten spec us such as t ob/n/au h regnnna F altvor 
etc whirl] hcui on the New Englind Tableland and which arc rather 
a special tongue from the south we still have forty on wides left which 
extend south — ^thnt is twie c as many as extend north 

The wides in Central Queensland and Noitheiii Queensland are 
few^r than in the southern part of the State North ot Mnr\ borough to 
Bowen the total tails to twenty six Seventeen ha\e tiopical distribution 
onh sixteen exleud into the temperate zone North Queeusland with 
its twenty one wides has eleven in the temperate zone seventeen of the 
total are m Central Queensland Here in these two tieipicul produces 
the great preponderance ot southein foims which whs so maikid in the 
region etnbiacmg northern New South Wales and southern Queensland 
ig missing If, however, a map of Queensland is drawn with the distnbu 
tion of its Eucalypts marked in it is seen that the areas do not caitre 
in the north but that the wides extend to different distances many 
stopping just north of Rockhampton others pushing up a little further 
ami a Lttle further like a senes of waves lapping on a bcadi There 
IS no definite noitbem centre for Ihe eastern wideo^ nor is there ii^v 
approach to one Such a map indicates, if anything, an enoroaddjaini 
from the south Wides of purely tropical diatnbution are for the ikiost 
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part spread aorosa Northern Aiutralia fairly evenly, ouonmacnbed hy 
elimatio bainets, and m moimtamous regiana showing an inorease in the 
niimbei of their associated (and derived) endemics 

RAINFALL 

A line drawn atioeb Uouthein Australia from east to west from 
Perth to Newcastle paswH throu^ country of \ery diverse ramfall 
Perth lies in an aiea having a lainfall of between 30 and 40 inches per 
annum Then comes the wheat belt (20 to 30 inches), the goldfields 
(10 to 20), the dr\ interior (nndei 10), western New l^nth Wales (10 
to 20), and the eastern slopes and eoastal plains uf New South Wales 
(20 to 40, and in plates p\en more) The numbers of Eucalypta and 
the propoi lions ol endeiiiies m these nieas are as follow — 


TABi.r B — Compabisok or EuvAnYPrus PorvLanoM aitd EmiuDait in 
PBOVINOKS mOM PpBTH to NKWOAtlTI.B 


— 

fialnfsU 

Kndsmlrt 

Total 

Bpedes 

Per Cent 


Tnohea 




South WMt Auatralw 

JO-40 

26 

42 

39 7 

'Wheat Bolt 

20-30 

30 

70 

566 

QoldAeldfi 

\ 10-20 

34 I 

03 1 

060 

And South Australia 

Under 10 

2 1 

19 

10 6 

Weatam Now South Wales 

10-20 

6 

22 

27 2 

Coaati^ New South Wales 

20-40 
(or more) 

36 j 

7B ' 

1 

32 4 


Th(‘ total nuinbti ot species and the proportion of endemics fall off 
rapidlv 111 New South Wales as we go west fiom the regions ot higher 
rainfall, icMchiug a Tnininiuin ui the and interior of the continent On 
the westcMii bide it rises sharply again, but there 14 not the same sharp 
gradation m numbers tiom dry to well-watered areas The country 
withm about 100 miles indius of Coolgardie is s spawning ground for 
diy-rauntry specie's, and the greater proportion of the species endemic to 
this 10 to 20 inch luintall are centred there Nineteen of its sprcies are 
wides and Ihirly-four aie endemua Five ot the former are allies of 
E tnci aasata, and so are nine of the endemicb , that is to say, over one- 
quarter of the Eucalypts of the region belong to one advanced group 
Ten of thi' remaiiuler are allieb of Eucalyptus oleota (six wides and four 
eiidemies) The lange of affinities m the species left over la not great 
Neatly half of the formb found in the region are due to the mdltiplioation 
of two groups (In a more exaggerated way w'e see the Eucal^t flora 
of Tasmania composed largely of allies of E aiuygdahna ) Weie it not 
for theso two suooeasful groups we should have figures more eomparable 
with those quoted for western New South Waloa and western Queensland 


In the wheat belt of Western Australia ten of the seventy q^ieoies 
^ incroMota allies , six are wideg and four restricted They represent 
& invasion from the goldfields, and thmr exclusion msikes praetieally no 
difference to the proportion of endemics m the ares The fncroittita 




iAJOB FACTORS IK mSTSlBlTTION OF OEKUS BUOALTPttT^ 17^ 


group eontres m the goldflelds, and, though it extends eastward and 
westwardf it has not had the name siiecosB as round the Coolgardie region , 
m the wheat belt its members are an oveitiow from the dry country 

In the di ler belts of Western Australia it js an outstanding tact that 
the Eucalypts are much more successful than they are in similar aieaa m 
the east, and no doubt the long continued stability of that portion of the 
continent has favoured a slow and steady development of oreinean types 

Eucalyptns is not such a succesbiul type la the areas with a lainfall 
of less than 10 inches per aiiniiin In the and belt extending from the 
Western Australian bortler to webtem New South Wales theic are 
nineteen species altogether, two ouly being endemic, thov aie mostly ot 
the iwfrosso/o and olro^a type In the eoiuitr> of similai laintall from 
Sharks Bay north to the North-west Cape there aie onlv thiee specieb 
recorded — tohifata, dichromophlom^ and muroiheca Be\ond this fioni 
North-west Cape to Roebuck Bav there are font wides and no endemics, 
though the rainfall is liettei and in pla<es about 20 inches \m i annum is 
received 

The gieat tiact of and couiitiy in tin middle ol the (outment 
posbobses only seventeen hpecies of Kucalypts, five of wdiieh have a nioie 
or leab lestruted range This gieat streteh of land ih equal in extent to 
the whole of coastal east* in Australia, where about 200 spec los are found 

KllKMEAN TYPES 

The and stretih of couutr^ fmiii the Gieat Aiislialnm Bight to 
North Australia is thus indicated as a very oftectne hainei against 
Eucalyptus migration SI i etching as it dots fiom sea to sea, tlieic is 
little chance of spities avoiding it hv skirting the coast fioni east to west 
as they do from noTth to viulh in Kastein Australia Theie aie a iiumht r 
of species which extend light atross — toi example K lasttafa^ dumoba, 
Qracilts, iraiucontwoitahs, oleosa, talycogona, bifolot, leplo- 

phyUa, pyfiformiHn etc , but with the exception of K iosimta these aie 
drv-counlry forms which do not eoiimet the well-wateitd aieas of east 
and west There are two possible expliinatioiiB of the eieiin an EiuuBpts 
They may represent an invasion of the and region from Mlh**i west oi 
east, or they may be the present day representatives of the sui v ixois from 
a flora adapted to moister conditions The great developm* nf of eiemean 
types m the Western Australian goldfields country, wliieh hss <ilioady 
been alluded to, would suggest the former hypothesis, and tiu long- 
continued stabibty of the western part of the continent would be favour- 
able to its behaving as a resei voir of potential plant colonists On either 
side of the and country, however, we And a few species — E dtreistfoliOf 
B conglobatOf E avigulosa, E Floitonwy and perhaps E Gdhi — with 
eastern and western distribution, but not found in the* intermediate 
area E however, is only doubtfully letoided from Coolgardie 

E grociUs, though extending across the continent from east to west, has a 
big break m its known distribution before it reappears at Normanton 
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Eucaltipttu TorlfKita, the Red Qum, whidi u epnad ovir the giwter 
part of the continent, la a apeoial case It u found m both halt and wait, 
in the dry country restricted to wateroonnes in niouter regions aaeend> 
ing the hill-sides It does not occur in Tasmania, but as it is also abaent 
from south-west Australia and parts of South Australia, this is not 
necessarily due to its >oath It hag allies on both aides of Anstraliai— 
E tcretHomtt, for example, m the east, and E rudts in the west 
E ntdts shows marked resemblance to the eastern E ovata, and there are 
other Viifruc indications ol an eailier widespread and larger group of 
these allies There is not sufficient evidence, however, to show whether 
E rosUaia has used the watonouises of the mteiini as migiation lines, 
or whether these arc its last leiuges 

The (listi ibutioii of the othei species mentioned seems to indicate that 
the erenieaii KucMlypts an* the d«M:eodants of survivors rather than of 
imiiiigrunt*- trom iicighboui ing botanical provinces, and that, therefore, 
E ohoitu and E imrassala gioups have lost giound Math more definite 
evideiiei , however, is obtained by a study at the CorymliosiB and the 
Budesmiea* 


COBTMBOOS 

Thiity species and one vaiiety of the unportant Coiymbobie or 
Blood wood gioup ate found ui Australia, mostly m coaatal localities 
None are found m Tasmania oi in New Gumea and the Malayan Islands 
The present day species aie mostly tropical Counting one vanetj 
(E pyrophora var polyiaipa) us a speciea, toi it is distinct from its 
parent species and has a definite range and cannot be omitted from a 
eompanson, we have twenty-two tropical species and thirteen temperate 
Foil! of these — E totymbosa, E iermttiaiis, E moiuMa, and E 
irai,hyphU>vi — aie common to both /ones In othei words, eighteen are 
restricted to the tropics, niue to the temperate zone, and four oveilsp 

No bloodwoods occui in Tasmania The type with tiansverse leaves 
was foiincrly present, as is shown hj the fosail reeoid At present the 
bloodwoods show a distinct ptefereuce foi the warmer portions of the 
oontiiu'iit E (orymhom, which is found from north eastc'ni Vietona to 
North tjueensland, does not extend above 3,000 ieot elevation in the 
mountains round Wentworth F'alU (18), though the geological formation 
remains the same Ileie we have an indication of the climatio limit of 
the species, and if we assume that au elevation of 900 feet is roughly 
equivalent to one degree latitude, it la aeen that the southern limit of 
E catymbovi is the climatie limit It stops where it would be expected 
to S ejuMia, an endemic bloodwood of New South Wslee extending 
from Jervis Bay to Uornaby, is recoided by Mr Cambage as eontmuing 
t 9 abgut 1,800 feet It would appear, therefore, that at Jervis Bay it 
hfs raaahed its southern temperature limit, 
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In MTith-weatern Anatraha there are three membera of the 
CorymboMe. The mild temperature ot the region doea not set anj' 
bamera of thia nature, and E caUtphylla, the Mam or Red Gum, la 
aideapread in the better watered parta to the aouth coast The other 
species, E /7c»/olta and E hanuttoxylon, which occur almost in the 
extreme south-western comer of the State {B fioifolw is found to the 
west of Albany, and E h(Ftnatoxylon between Jarrahwood and Buaselton), 
are apparently young species That E finfolta at least has not reached 
Its climatic limits is shown by tht wa\ m which it ilonrishea m other 
parts of the south-west of the State, when planted The leal climatic 
barrier to E (dlophylla is dryness Its frontier is the edge ol the wheat 
belt No other bloodwoods are found in temperate Westcin Australia, 
the wheat belt and the drier areas beyond ent off the south-western 
bloodwoods from the rest of the group They are the evidence of the 
retreat of this group from south-western Anstralia To the north of the 
State their nearest relative is the widely spread E dnehromophloia. which 
stretches from the Murchison m Westein Australia round the north of 
the continent to Central Queensland, but which doea not make contact 
with the terntorv of the marri It la one of those bloodwoods which can 
tolerate a very dry climate, and, indeed, m noith-western Anatraha is 
one of the very few Eucalypts which can hold their own Its southern 
limit IS about the same m east and west of the continent The rainfall 
at the western limit is mainly in the winter, and at the eastern mainly in 
the summer, and, as there is a wide range in its amount, this is not the 
limiting factor Topography, soil, and rainfall alone would allow of a 
further extenaion south, but where the tempeiate floia becomes dominant 
this Eucalypt disappears It is evident that here too, aa in the case of 
E corymbosa, we are deahng with a temjieiatiire limit to the range of 
the species 

In addition to E dtchromopkUna, E ferruquua, E peltata, E 
Chftoniana, E pyrophora, and its variety polycarpa, which are also 
tropical, are forms which are the outposts of the group in and and semi- 
arid localities The other species are limited’for the most pait to the 
well-watered fringe of Australia 

B trachyphltM, found on Melville and Bathurst Islands, occurs 
again m Queensland around Rockhampton and on Percy Island (a little 
over 100 milea dut' north of Rockhampton) and m vanoos localities south 
of Brisbane The wide gap in North Queensland and the Northern 
Territory indicates a retrogression m the drier parts of tropical Australia 
It la one of the yellow-barks, and its allies, E fxvma, E peltatit, and 
Ei WotsONUMM, are eastern There is no existing species from which the 
Melville Island and Bathurst Island tree may have sprung indeiiendently 
It such a qieoies did exist at one tune, and the distiibution may be 
explained aa an example of polyphylesis, the pan*nt has died out, so that 
rstrogrosoion^haa taken place m any case 
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The following is the presput-day dutribation of the Coiymboan — 
Table 6 — ^Pbbbbht DuTuaunoir or tbb CoBTioan EmuLTPn 


Aagkm 


Msl 

Victoria and Soutbem New South Walea 

1 

4 

Coastal New South Waka — Kiama to Nortbem Riven 

1 

4 

NorUiem Riven to BCaryborough 

2 

7 

Oentnl QueemUnd 

0 

7 

North Queeraland 

2 

8 

Gulf Country 

0 

5 

Northern Temtory 

2 

11 

Kunberieya 

3 

13 

Broome to North west Cape 

0 

1 

North west Cope to Murchison 

0 

1 

And Interior 

2 

1 

South west Australia 

3 

3 

Total Tropical 

8 

23 

Total Temperate 

A 

n 


The budding off of oudeiiiic speciph as induated lu the table follows 
no rule The relative uumbeis of species of restricted range do not van 
a great deal ti uiti area to ai ea, the uumbeis being too amall to show much 
eontiast the numlier of wides, howevei, vanes markedly The Kimber- 
kvB and the Js'oithern Territory possess the greatest total of bloodwoods, 
and being surioUnded by driei territory many aie unable to extend then 
area To fin* west the numlier of Hides falls to one, to the south to one, 
and to the east to four The Gulf country and the diy interior separate 
the eastern stnp of Eiicalypts from those of the north, and migiation 
round the const under present conditions in either direction is quite 
unlikely The only Hidespiead species with this range are E terrmnohs, 
E dtchroinopMoia, and E trachyphU^ The last-named has already 
been discussed The other tno can grow m snb-and conditions, E 
iermtnaha giowiiig m relatively dry ports of western New South Wales 
and Queensland, E dtehrotnopMota being one of the few sucieasiul 
species in nnith west Austialia The Gulf country has five speoicb — 
E tfrmimilis, E duhromophlota, E miviata, E peltata, and E 
The first two are widely t>pi.ead m the tropics, but the others have a 
distribution thiough the Northern Territory and the Kimberleys, and are 
not found m the eastern stiiji at all E nwHato hab a close relative, 
E phmnmu, endemic m the Northern Territory E ptychocarpa, 
thiough which they are linked to the rest of the Corymbosee, u a 
Eunbet ley and Noi them Terntoiy speeies Thia does not prove anything, 
but 18 a blight indicstiou that the central point from which it has spread 
was not eastein E sciovi is in oontaet with its allies, E Chftontana 
(endemie in the Eunberleys) and E ferrugtnta in the western part of 
its teiTitorv In the east it is not in touch with the closely allied 
E Tort^liana, an endemic of the cast coast of North Queenaland, which 
grows in lompetition with the Rldayan element either in raw forest or 
on its fringes E peltata, the remaining Qnlf species, la a dry-country 
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form rangiofi^ south through the dry oountiy to rhmchilla It, too, is 
out of contact with E TorfUtana, its closest surviving relative 

E ToreUtana la thus seen to be isolated from its northern km, but it 
18 in contact with the lemon scented gum E rtiriodoia, which m turn is 
in contact with E nmeutota E c%ir%odora has not reached its climati'' 
limits and ib probably an offshoot of E matulata, of which it was for a 
long tune regarded as a variety E Torelliana comes nearest to 
E macHlata^ though no longer m actual contact with it except throu|^ 
E cttnodora Possibly here, too, we have a case of loss of territory by a 
widespread species, as it is difficult to believe that E ToreU%ana has 
descended from E maevUata, through E cxirxodoru, uluch is so unique m 
the nature of its oil 

K Aberqxanat the othei coastal North Queensland etidemu , baa its 
neare»it relative m E piyihocarpa, a Kimberley and Northein Teintorv 
species, from which it is separated by several handled miles of relatively 
dry country 

The Corymbosa; of the eastern coast, exclusi\e of Noithein Queens- 
land which has already been discu**'sed, are E cotymho^a, E temina'ur, 
R dwhfomophlaiat E marulata, E trachyphfoia, E intermedia, E 
peliaiat E atriodora, E Bloxsoinei^ E exrmm, and E 11 atsonwna On 
their southern limit, as has Inen pointed out, temperature eontiols their 
range E duhronwphlota and E Irachyphloia have been shoi^n to have 
a distribution mdicative of a d\mg out over wide areas E ejinna, 
E peliata^ and K Waiwiiuma, though closely lelated are sepamted from 
one another The remaiiimg species along the coast aie in contact with 
their relatives and do not show discontinuous distnhution They behav* 
os would he expected, th#* asides oceup>ing piactically continuous 
stretches of territory, and heie and there suriounding smallei areas of 
endemics 

The whole distribution of the Cor>"mboste thoietore indicates a 
former greater extension of the group throughout Austialia Lower 
tempeiature on the one hand and drier conditions on the othei have 
forced the group fnim areas fonnerh occupied The fossil evidcuce 
pomts eithei to their presem e or the preseiiei of allied forms fornierl> 
m Tasmania At present the southern limit is one that is detci mined by 
temperature Elsewhere m Austialia the ineieawiig diyiicss has left the 
three temperate Western Aiistialian bloodwiKids isolated fioin those 
of the refit of the continent In the north and east the range of 
E dichromopKloia, E irathyphloia, E Aberqwna, E peltata, E 
Waisomana, and E eximta suggests a fringe of lelies on the margin of 
territory formerly peopled with bloodwoods The laiger numbers in the 
Kimberleys and the Northern Teintory, and the fairly uniform distribu- 
tion of species in the east and west except where the climate is luifavour 
able, the difference between eastern and noitheni on the one hand and 
western and southern on the other, would seem to indicate a former 
central concentration of the group The occunence of fossil bloodwood 
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types u Tasmania shows that a retreat has taken plaoe towards thr 
north, and that the centre, though probably warm, was not neoeasarily 
located in that part of Austraha which is tropical at the present day. 

Eudeswies: 

The Eudesmietr, given generic rank by Robert Brown nnder the name 
of Budetmta, and peculiar especially in the poasession of ealyx teeth, are 
widely spread in the warmer and drier parts of Auatralia Thei e are ten 
species, extending from the iicinity of Orafton northwards to Rochhamp* 
ton, through western Queensland and northern Australia, the northern 
part of Central Australia, and down into the goldfields and wheat bdt of 
'Western Australia E Baileyana, which is found from Qrafton to Rook* 
humpton, is a temperate species, its isolated tropical locality, Dingo, bemg 
on the Blackdow u Tableland Its neighbour, E nnwhs, is not knosm to 
occur with it at the present day, and at their nearest point of approadh 
they arc about 200 miles apart, E timsits bemg found at Alice Downa 
in Central Queensland, a locality which is about that distance from the 
Blaekdown Tableland E lirata from Bold Bluff in the Kimberleys is a 
close lelative of l>oth E Mmdta and E Baileyana, and it la even moie 
widely separated from them than they are from, each other Siudi a 
distribution indicates a loss of temtoiy formerly occupied by the 
Endesmiew Tn the west is E eudetmtotdet, which occurs from the 
Mogumbei River m Western Australia north and east to Tanami Gold- 
field and the 'Victoria River It has given rise to E teiragona, B 
eryihro(orys, E Ebbanoenna, and E MemchtB in the wheat belt and 
gollflelds of south-western Australia E ietragona, which is found east 
of Katanning m the Stirling Ranges, and at vanona localities round 
Hopetowil and Ravensthorpe, does not make contact with the parmit 
species or any of its near kin It, too, furnishes a little further proof of 
the retrogression of the group 

In and Northern Australia E eudesmtoidea surrounds E odonto^ 
torpa, and, applying the Age and Area hypothesis, thu latter species is 
to be considered an offshoot irom the widely spread one with which it is 
closely allied Northwards, but isolated from these others, is E Uira- 
donta, widel> spread aci oss Northern Australia from the Kimberleys to 
the Gulf, and. like E Baileyana, occurring in regions of better rsmfaU, 
such 48 Melville Island It surrounds the allied endemic E Urata m the 
Kimberlevs 

It appears, , therefore, that the Endesmieie, though widely q>read in 
Nortliern and ’Western Australis, are not of uniform distnbution Gaps 
separate the species from one another m the east, m the south-west, 
in the north They agree in general m bemg comparatively unsaecesafol 
in the areas of better rainfall, E Badeyana and E tetrodonta bemg 
rather more successful than the othets. These two, however, are not 
dominants m their formations An ancient group, t^ Eudesraiem have 
reeed^ from much of their territory The evidence^ sueh ae it i% of 
thelrfongin seems to point to its bmg southern raAer than eKtrcRM 
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iMrth«n>. 9udemitotde$ and ita probabla oflRriiooti, odontocorpih, 
tetroffotto, erytkrocorya, Ebhanotnns, and Memdca are dr 7 -ooiuiii 7 
apeoiiea mainly of .temperate cone dutnbntiou, and those that are tropuad' 
do not ptiah into the aotual northern eentrea of Euea^ypt populatloa 
S Batlevano la temperate except for the oatlying Blackdown Tableland 
locality, which olunatically is not tropical The three remaining apeciea — ' 
E nniiita, B tetrodonta, and E Itrato— are well within the tropics If 
the wide E tetrodonta were the parent of E, xunUv, as it apparently 
was of E hrata, it must formerly have had a distribution which it no 
longer possesses, unless it is E mmdtt which has contracted its bonndanes. 

The present distiibution of the ten known species can best be 
aooounted for by assuming that the group originally had a wide distribu- 
tion in the milder parts of Central Australia when the region was better 
favoured as regard rainfall With the increasmg aridity it dwindled, 
the species at present fringing the original area oocnpied Such a retreat 
has occurred with other plants such as the palms Sir Baldwin Spencer 
(19) mentions the case ot a small colony of palms in a gorge abont two 
miles long in the Macdonnel Ranges, entirdy isolated, but mdicatmg a 
climate formerly very different from that of the present The distribu- 
tion of the Eudeamiew is quite different from that of tropical groups^ 
such as E alba and its allies, which extend across the tiopiea continuonoly, 
the endemics occupying smaller areas in the territory covered by 
wides ’ 


EXTRA-AUSTRALIAN SPECIES 
No Eucolypts are found on the numerous oceanic islands whieh 
fringe the northern coastline, though on the continental islands (Fraser, 
Palm, Dunk, Magnetic, etc ) they are common where oonditimis of aoil 
and rainfall are suitable Oi) Bathurst Island (north-west of Darwin) 
there la an endemic species (£ ITtUti) not yet recorded from the mam- 
land , otherwise the species on the islsnds are those found on the adjacent 
parts of the mamland Only where the probabihty of land connection is 
great do we find such an extension of the Euoalypts to the islands 
Guppy (20) found Eucalyptus fruits on the Valparaiso beaches, and cites 
them as an example of futile buoyancy, none of the species of the genua 
has bbeome established naturally in Chile The seeds have no ehitinoua 
coats like those of Acacia and are not adapted to saltwater tran^ort 
Maiden knows of no eaaes of mature seeds completmg such a voyage, and 
pointa out that they fall out of the capsule rMdily after it haa ripened 
The genus extends beyond Australia through the northern islands as far 
as Mindanao m the Philippines The gaps are wide m some cases Four 
northern speeies are found m Papufr—E alba, E papuana, E clawgerd^ 
imd E tertitcomu Euealvptva alba occurs m Australia from QladsUme 
nblibvrarda and across the north to the Kimbeiieya In North Queensland 
It oeeiBU with E teesellane, E termnalte, and B terattcomu In the 
Kimberleys, aoeordlng to Gardner, it ooeura with E Spencertatta and 
S. fnimolo Thia is mentioned to show that some of the apeciea which ara 
Sts auMwiates in Australia are not found m Papua. It is known also 
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Timor and Flores with oeitamty, but has parted from the rest of the 
■peeies (here Eucahjptus papuana, which was originally deaonbed from 
Papuan , material, u found m Bathurst Island and in the Kimberlejya. 
(The records o| E fessellorrs for New Guinea, Northern Temtoiy, and 
north-west Austialia are doubtful, and the specimens are referable to 
E papuana ) E clavtgera is found across northern Australia from 
Broome to the Gulf In Papua it haa been collected at Poit Moresby and 
the Astrolabe Range E tereitcoriM is found from east Gippslimd to 
Papua , in North Queensland it is m 06 tl> variety laiifolia, and it la this 
variety that is found on the Northumberland Islands and m Papua 

In addition, there aie two speeies, E Natidinuma and E Srhlecteri, 
which are noii-Australian The former oeeuis along watereoursea and in 
ram-forest country in I’spua, New Britain, New Ireland, and the Philip- 
pines, and piobablv in the Moluccas and Celebes It is clo(>ely related to 
E Schlccten troni north eastern Papua, an endemic species of narrow 
range Other than this it haa no close affinities, thongh there may be some 
distant connection with E Cloceiana, which has a tropical and sub- 
tropical distribution in eastern Queensland 

These extra-Australian Eucalypts, though ranging m some cases far 
beyond this eoutment, are limited in so far as none of them cross Wallace s 
line (as levised by Merrill) on the weat Wallace’s Ime as oiigmsUy 
defined (21) laii between Dali and Lombok, between Borneo and Celebes, 
and south of the Philippine group Met rill (22), from a consideration 
of the flora (espee tally the Diptorocarpa) and the fauna, has modified the 
northern part so that the line now runs from between Celebes sud Borneo 
northwards, cutting off Palawan from the rest of the Phihppmes It 
thns corresponds with the margin of the Asiatic continental i^elf It is 
the western liouudarv of a zoogeographic and plqrtogeogiaphic aiea 
mtez mediate in character between Malaysia and Papuasia The eastern 
margin of this is known as Weber’s line, which approximately comeides 
with the Australian continental shelf 

E alba and E Sauihnwna have crossed Weber’s line and are 
established in the unstable area between the Asiatic and Australian land 
masses Such a distribution is made possible by the mtemnttent land 
eonncctions which have existed from time to time ui this archipelagic 
region, and which have facilitated the migration of other genera A 
stream of Austialian emigionts is represented by auch genera as 
Andropoqon, Clad^um, Cenirdlep%s, Patetwma, Thysanoiug, Dnnvys, 
Ctianthus, Acacia (A confuiu, a phyllodmeous species), Plmogyntum, 
Stookhouiia, Balot^'hagig, Pmeha, etc MeiiiU (23) considers that seyen 
families and oyer five genera in the Philippints must be considered 
Australian types, and that their sparse distribution m Formosa, China, 
and south eastern Asia indicates a long-oontmned separation of Luson 
fiom the -Vsistio mainland That these types should ^ve pushed north- 
ward to the Philippines rather than westwaid to Borneo, Java, and 
Sumatra is ar counted for by the past geological history of Ae Malayan 
region Between the Asiatic and Australian contmental dielves hea an 
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unstable archipelagic area with both flora and fauna intermediate between 
that of Western Malaysia and Papuaaia There is abundant evidence 
pointing towards the lack of direct land connections across this ares 
linking east and west, though there have apparently been opportunities 
for migrations v%d the Philippines Thus it happens that Australian 
plants And their way northward to the Phihppines but may not be found 
in Java or Borneo «Memira work on the distribution of Dipteroear- 
• paces, supported hy a consideration of other ronstituents of the flora and 
also of the fauna, indioetes that the Bomeo-Mindanao connection which 
admitted this group from Western Malaysia was moi e extensive than the 
connection of ^lindanao with Celebes or Oilolo, which also permitted 
migration towards New Qumea It was at this period that the Austraban 
types were enabled to roaeh the Philippines, and amongst them we have 
Eucalyptus AlerrilPs conclusions as to the migrations of Dipterocarps 
are lent support by Diels’s work (24) on the Papuan species of the 
family Sehleoter, too, finds that the oichids of the Celebes belong to the 
Papuasian legion The whole ot the flora of the mtemediate area of 
islands is a tiaiisition, and llie modified lines ot Wallace and Weber mark 
its boundaru^ 

A numeiicai <omparison of Euealypts in (a) North Australia fiotn 
the Kiml)eile\s across uorthein Australia to the Gulf of Carpentaria, 
(ft) Papua and the New Britain archipelago, and (c) the transitional 
Timoi-Celelies-Philippmes zone, is as follows — * 


Table 7 — CoHPAKtaoif or KuoALwroa PormATioKs and ENPunaic nr 

XOBTHKBN AOBTBATtA AND IN HON AovTBAIXAN 


— 

Kndemlrt 

WIdw 

ToUl 

1 

North Australia 

le 

1 

30 

46 

Papua and New Bntam Arehipelago 

1 

1 

1 fi 

1 6 

1 

Intermediate Zone between liiaat and West Malaysia 

*| 

S 

1 ' 

I 


These dieas are of approximately er|ual size, but even if only the 
countn louud the Gulf of Caipentana is taken as repiesentative of 
tiopical Australia we still have three endemics and nineteen wides — a 
total ot twenty-two There is a very marked concentration in Noith 
Australia In Papua wheie Eucalyptua formations exist, ecological 
conditions are aimdar to those of northern Australia where the same 
species oeeiir in company with other species not found beyond the 
Commonwealth borders None of the bloodwoods, on which bo much 
argument has been based by various authors of papers on the origin of 
the Euoalypta, ocoor beyond Australia Eucatypitth alba and E ierei%- 
comu are species of very wide temperature toleration, and E cUMHg^ra 
IS also widely spread in northern Australia E papuana, also widely 
spread on the mainlandf is closdy n*lated to E tewltatxs, which extends 
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down into New South Wales The fiar-flOn^ distnbahon ot thsM apeeiea 
m Australia indicates that, apart from having the power of spreading'^ 
they have also bad tune to do so , m other word^ they are long-established 
■pecies which, given the opportunity ot pushing beyond Australia to the 
north, might be expected to do so That endemic qieciee related to them, 
or wides of more restricted range, have arisen in Australia and not in 
Papua, points to their Australian origin E aiba^ the species with the 
widest distribution (Australia to Papua, Timor, and Flores), has three 
Australian relatives of restricted range — E Houteana m tlie Kimberleya 
and the Northern Territory , E popultfoha in the dry interior of New 
Sonth Wales and Queensland, and S pa'ltdtfblta m North Queeaisland 
and the Northern Territory Eucalyptus papuaua and E tlamgcra 
belong to the Angophoroidee with seven speeies — E papuana, 
E daviget a, E tesaellaria, E grandifolia, E a^pera, E Spenoenana, and 
E brachyandra in Australia 

The other, uith a mainland di&tiihution, S terettcoruu, has 
Australian relatives of restricted distribution in E Bancroft*, 
E amphfoha, E ex»n to, E Blakeley i, and m the south of the continent 
it grades off into Euculyptua toatraia 

The non Austiahan species E Naudtniana and E Bchlettcrt are a 
special oasc E Aoudimona (E deglupta) is a dominant spetnea along 
rivers and in dense forests m Papua, New Bntam, New Ireland, and 
parts of Mmdauao E Schlecter* is an endemic Papuan species desoiibed 
m 1922 by Oiels from north-eastern Papua Closely allied to 
E Naudsmaua, it is to be regarded as an offshoot from it Taxonomieally 
these two species are members of the Renantherce, which reach their 
greatest development in temperate eastein Australia 

The other extra- Austialian species aie sclerophyUous forest types. 
Eucalyptus in the tropics usually fails under moist conditions, the 
Malayan element occupying the ground densely and excludmg it The 
dense ram forests are, as a rule, no place for the light-loving euoalypt, 
though in the more open monsoon forests m Northern Australia open 
forest types may occur Columnar species, such as E aaligna and 
E Torelltana, are moie adapted to such habitats owing to their height 
and their rapid growth, and nan compete to a ceitaiu extent with the 
tropical ram-forest types, though they mainly do so m the more open 
parts such as the foiest margins and dong streams 

In temperate Austraba rain forests are often dominated by these 
eolomnar Euealypts, as, for example, E regnant and S gomoadyx in. 
Gippsland E Xaudintana is of this type, and is better adapted for the 
straggle in moiht megathermie regions where the Malayan types are 
usually so much more succesaful Its soattered distribution over the 
region from the BismanA Archipelago westwards to Wallace's line shows 
that It has lost mueh territory which it mnst have once ooenpied, though 
still locally successful and douunant One of the most striking oharceter^ 
i8ties of the forest formation of the wet region from Cardwell (North 
4j||^Baland) north along the coast is the dominance of Malayan types 
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«V 9 r the BucelTpt^ except m dry, wuidy localities Deaae ram forest 
or monsoon forest occopies all but the dnest paits of the area On the 
forest floor where the light filters feebly thiough the dense canopy, only 
shade-loYing species can survise Brandis (25) has shown that iii the 
case of Shofea rchukta, and Brown (26) m the case of PwnuhorM 
malaanonan, that there is a pronounced siippressiou petiod m the eaily 
life of these types Merrill considers that moat Dipterocarps have this 
adaptation In North Queensland ram and monsoon foiosta it w common 
to ace numerous small plants belonging to the same species as the 
dominant tree types , while there arc a few small trees of the same species 
These small plants are apparently eiidunng a siippieasion periotl, and 
will ultimately die unless an opening occurs m the forest During the 
1926 cyclone in the Caims district, such openings u'ei e torn in the forests, 
and within a few months the suppiessed seedlings vieie shooting up 
rapidly 

In this district, where the conditions of temperature and rainfall 
are similar to those found throughout the greater part of the Malayan 
Islands, competition of this type suppresses the Euealypts Aorosa the 
greater part of tropicel Austraha we have inegathennic conditions 
combmed with a fairly low rainfall, or even where the annual precipita- 
tion IB fairly high, as at Darwin, its seasonal natuie is very marked, and 
a long dry season pi events the appearance of lain forest Ilere the 
Eucalypt becomes established Twenty miles west of Cairns, where the 
ramfoll suddenly diminishes as we eome to the western slope of the 
divide, the ram forest disappears and Encalypta take its place Along 
the coastal plain of the dry belt south of Cardwell the same thing happens, 
though in the moist gullies the ram forest and monsoon forest reappears 
In the temperate zone paaamg from dry country to the well-watered 
country of, say, Gippsland, iie do not find the Encelypts being suppressed 
m the same way Tall, rapidly giowmg species sueh as K regnant, 
E gontooalyr, and E nmmaltg dominate the tempeiate ram forests In 
the tropics, under similar conditions of rainfall and soil raoiatnre, the 
Malayan types would have ousted the autochthonous element 

For the most part the islands tiom the New Biitain Archipelago to 
the west and north-west combine the two factors of high uniform 
temperatuie and abundant ramfall which have in the Can ns distriot 
suppressed the Euealypts The four Australian specieR, E iereitcornu, 
E alba, E papuana, and E clax xgera, whieh are found m this area aie 
not of the tall shaft-tnmked type, and piefer regions with a lainfall of 
20 to 40 inches pei aimum E teretxcorms is certainly fond of nvei 
banks, and therefore of moist conditions, but it must have plenty of light, 
and cannot compete with ram-forest types E Nattdimana is of the same 
growth form aa E regnant and other apeoies common m temperate ram 
forestBi, and, while able to form pure formations along nvers, is also 
adapted to life in the ram forests In this it is rather ocoeptional amongst 
tropical Euealypts, and it la not surprising m the oiroumstanser to find 
it oa far north as Mindanao 
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GENERAL 

I 

)Iost of tbe conclusionb reached by the ntudy of the present distribn^ 
lion of the genus have been presented nnd discussed under the vanoos 
section^ of this paper Some general remarks on the subject may sow 
be madt to summarise the conclusions from the evidence presented 

The fossil evidence shows that the Euoalypts with the tiansverse 
type of venation have leoeded from Tasmania The tcmpcratuie at the 
altitudinal limit of E rorijmbasa on the mainland mountains is approxi- 
mately that of the region where its southern outposts aie touud, so that 
It is tempeiaturo which is the pimmt limiting factoi in this case. 
During the last glaoial peiiod, when DaMil (27) (onsiders the snow-lme 
to have come down fully 1,()00 tei‘t lielow the piesent level, the cold must 
have had a piotound efioet on the more southeui bloodwoods This 
diffeience ni snow-lme would indicate that the tempeiatuie conditions 
w’hich now limit the piogiess of E forymboia south waids would have 
lieen miniewhere about the latitude of Newcastle E nnma, which 
extends fioiii •/crvis Itnv to Hornsby and has been shown above t«) have 
reached its southern chmatie limit, must either have oeeupied a more 
noithein aun at that time* and have contiaited Us bouiulaiies, or else 
he an endtime developed alter th< rotuiii of the bloodwootls at the tlose 
ot th( glacial pciiod Its present northern boundarv is below the limit 
at which it could havi existed at that time The same lemaiks apply to 
E 7Kjyraensis, a more southerly endemic ot small range* The contraction 
of area trom the edges, especially from the northern lioumlary, without 
any outlines 1o sliow a foimer noithem extension, though possible, is not 
likidy, and won nioie unlikely when the two endemic species show the 
same behaviour A jire-glaiial ovaeualion of the south, a postglacial 
leinvahion, followid in the fulnosb of time h> the development oi these 
endenucs, seems to have been the post-glai ml history of this pait of the 
Blood wood group 

In thf waiTiior parts of AusUaha low tempuatuieb tease to restiict 
species Here water supply is the deciding factor Except in the case 
ol d few spisiies, E pyrophora fox example, the ai id regions are unfavoui - 
alilo to bloodwoudh The distribution of the group round the borders of 
the rontmeut m the lebuJi of tlie dying out oi the group in the central 
n gioiis os it became more and The umiuiittee on (juateiuary Climates, 
appointcHl by the Australasian Association for the Advancement of 
Bcience m its published rcpoit (28), summarises tbe knowledge on the 
bubie<‘1 Some of this consists of deductions from present diKtribution of 
plants (based on the work of Cambage and of Andrewa). and so cannot 
legitimately be used for explaining the distribution of the bloodwoods 
l^Eaniraalian drift occurs m places and suggests a moist, if not wet, 
elunato m the now and interior, and a remarkable fauna of giant 
marsupials aa the end of the Tertiary is pictured as being destroyed by 
the onset of and conditions (29) The increasing aridity drove the 
bloodwoods to the edges of the continent, leaving the aarvivors to 
^continue their existence withm their temperature limits That the group 
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is not a dying one is amply evidenced by the number of endemics that 
have been produced, Rome of which have certainly not yet reached the 
limits of their possible range Additional evidence of retreat is shown 
bv the distribution of the Endesmieic and even by the eremean forms 
111 the favoured aieas of the continent, development of the genus subse- 
quent to the dying out ot the central flora has pioeeeded along different 
lines in east and west Tainbage^B excellent account of the development 
of the genus m New South Wales deals with the colouisatiuu oi the 
mountains after the Kosciusko uplift and the development of the flora 
ol the western slopes In Wefitem Aubtralia conditions have V>eeti fairly 
umfoiiQ, the u])lifts being comparatively small and the icstriction of 
marine deposits being strong negative evidence in tavoin of an ancient 
land buiface (dO) Ileie, too, there is geological evidence of increased 
andity, but e\on without this the isolation oi the south westem flora, 
and its definite relationships to the eastern, the survival ot a few eremean 
Euoalypts of \hv same species in. both cast and west points to a former 
I ontral Bucalypt population whose members gradually perished as they 
were subjected to increasing aridity 

The veiy wet regions in the tropics on the other hand are not 
fuvourubie to the Eucaljrpts The legions ot heavy rainfall along the 
North Queensland coast, from between Cai dwell and Inniafail noithwards, 
are reniatkable foi the failure of the genus Practically the whole of the 
terntoiy is occupied bv ram-forest types, and the few Eucahpts are on 
the drier iidges, the sandy stretches, and in a few eases in the more open 
pails of the ruin toiest where light conditions are more favourable 

A number of faits conciining the present diatnbatiun of the 
Eucalvpis must then lore lie taken into account when discmssing the 
Ol igiii of the* genus Kucalyptus They are as follow — 

(1 ) The Eucalyptus floia ot cold legions is specialised 

(2) The Kucdlypts have leti rated fiom regions now and but 
foinieily well watered 

( 1) Gieater numbers occur in the temperati and zones than in 
the tropical and zones 

(4) Eucdlvpts have failed in competition with lam-torcHt types 
m the tiopical paits ot Australia 

(.■>) The species in model ately well-watered regions ot the iiopica 
are few in tomparison with those m similar aieas in the 
teinperuit /one 

(0) The kproies which have both a tropical and « temperate 
distiibutioii in eahtem Austialia indicate a boutheni origin 
rather than a northern 

(7) The Coiymbosic, often conaidcied an unsuccessful type, 
though f Diced back with other types from the mteiior, have 
coiitmued de^elopment in the coastal regions, thou|^ the 
Pleistocene glacial period destroyed them in the south In 
southern Now South Wales they are re-mvaders, not a new 
type from the north 
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(8) The gwiogseal and eUmtifl faiatoty of Anatnbo luu betfi 
responsible for eztenaiTe dying of speeies of the geniaib end 
the present bemers of dimate and pfayaiograpihy (for ezemple 
Bass Strait and the Great Divide) have ao aifeot^ its spread 
that a simple application of the Age and Area hypotheau is 
impoaaible except in small areas and then only for a oon 
uderation of the local development of the genus 
In brief it may be asserted that the drying up of Central Austraba 
oiditerated much of a well devt loped ]iiUcal3rpt population leaving a 
marginal fringe of survivors Am the lAmera of climate and physiography 
have changed oonsidcrablv in the east mvolving a northward retreat and a 
southward re invasion in addition to the retreat from the eentral regions, 
it 18 not possible now to locate the pomt oi origin ( f the genus In view 
however of its present dd> re luiremints and t f the reasons advanced, 
it sec IQS certain that Eucalyptus first succesafuUv cstabhahed itself in 
that part of Austral;a whu h m late Cretaceous ir early Tert ary tiroes 
had a temperate climate an 1 a f iirly abuii iant rainfall 

SUMMARY- 

Most of the species of F ucal} ptus are located i uud the coast in a 
nelt about 200 miles wide Isolation of Tosmama and south weatem 
Australia has resulted in a high proportion of endemism the term 
endemic bemg used to denote a species leatncted to one only of the 
defined regions Phis high endemism is not a pi oof if gieat njn Moat 
of the eastern Eucalypts are temperate the total numbers and numbers 
of endemics decreasing north of Maryborough Takmg the whole of 
Australia we have 30 species of nairow and 37 of wide range in the 
tropics the figures for the temperate rone lieing 202 and 92 respectivelv 
The number of speoiis decreases rapidh as the and regions are entered 
and the endemism la also leas marked except on the Western Australian 
goldfields where the suemss of the E ohow and E tnerasiota gronpa 
has r*iiMed the figures consid lal ly Lremean species such aa E dwern 
folta h Flocionvx etc which are found in cast and west but not in 
central Australia are regarded as relies The bloodwomls are shown to 
bi the desetndants of a surviMug fringe of forms which have retreated 
from th( more oentral parts and the same is true of the Ludismiea 
Fvidenc is presented to show that there baa been a retreat of the blood 
woods from the south followed by a re invasion from the north The 
extra Australian Fuoalypts are emigrants and the^enus la a comparative 
failuie m -Malaysia owing to chmatif factom Present day Eucalypts 
avoid the and tropics the extremely moist tropica tb< and temper^ 
regions and the cold of the mountain tops In the favourable parts of 
the tropics their numbers are very small aa compared with those of 
similarly watered temperate areas It is concluded that the genue 
Eucalyptua at the present day la a development of the Iringe of epemee 
which remamed round the coast after the destruction of the greatev 
number of the apeoies as the oentral part of tba continent became more 
ari^and that the early Eucalypts established themadves m the woll» 
HMRM temperate portions of the continent 
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Report of Council for 1927. 


To thf Mrnibifs of the Kof^ai Sotteiij of Queensland 
Yoni CouDfjl h«]8 plirisiirt* in subiuitliiiff jts Report foi the year 

1927 


Ten original pai)ers wpio lead and iliscussetl before the Society 
during the veai Two public ineetingH ot a popular character ^erc held 
Professor H 1) Steele, D Sc , F R S , gave a lecture ou “Oil in Queens- 
land/' and on the occdaioii of the \«\i1ou Teieenteimry addresses were 
debvered bv Piofesaors T Parnell, H J Pricatley, and Mr H A 
Ijonginan During tijc year l*rofess«j K J Gcwldaid ga\e a lecturetta 
on “Bunchy Top ot the Banana “ 

The Council wihhea to ackncmleilgo geueious subsidies aniountin|r 
to tlW 19 h from the Qawnaland Govcmiuent towards the cost of 
printing the Proceedings of the Sot'iety Appreiiutise acknowledgment 
18 also esprtwd to the Piiiveisitv of Queenslainl foi housing the library 
and providing Hcconunodation for meetings The libraiy has been 
removed to a riwm fid|Hcent to tin l/Jiiversjty library, and Inis been 
reorganise 

The membership roll cHinsistB ot foiu eorrt^pondmg m<*mbers, six 
hfp members, 171 oidinary members, and three associates During the 
year ten now members were 4ected The deaths of Professors Liversidge 
and Rennie (coi responding members) and Dr W F Taylor (a trustee) 
are reported with regret Messrs F Bennett, B Sc , and J B Hender- 
son, P I (' , and Dr A J Turner were elected Trustees of the Society 

There were t^n meetings of the Council The attendance was as 
follows — B W Bick 10, W II Br>an 7, J V Duhig 5, E -I Goddard 
7, R W Hnwken 5, D A Herbert 9, H A Longman 3, E 0 Marks 9, 
T Parnell 8, H C Richards 7, C T White 8 

E J GODDARD, President 


D A HERBERT, Hon Secretary 
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STATEMENT OF HfcCEIPTB AND EXPENDITUBE FOB YEAR ENDED 3l8T DECEMBEB, 1927 
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Duned €Lad fomid eoirect, ^ BICK, Hob 

H J PBlESTliET, Hon Auditor, 
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ABSTRACT or PBOCEEDINOH 


Abstract op i*BOCEEDiNas^ l^rn M \bcu, 1928 
Spetial Meet mg 

A Special Meeting was held m the Oeobgy Lecture Thfatre of the 
UnivcrHitv at 7 40 p in on Monduv, 19th Mar(*h The Prehident, Pioiessoi 
E J (loddard, occupied the ehaii Ou the motion ot Mr Ijongman, 
secondecl by Dr Marks, it was decided that Rult 15 of the Constitution 
of the ScMul\ he aitend to allow of the appoint ment of two editors 
instead of one 


Atifntdl 

The Aniuial ^ieeting ot the Society was hi Id in the tieolog\ Lecture 
Theatre ol the I iiiv(isi1\ at 8 pm on Moiida\ VHh March, 19JM 

His Exeellency the Goveinoi, Sii John Goodwin, occupied the chan 

Apologies wtie lecened fiom Mi G 11 Bniket and Dt Ilainlyii 
Han IS 

The Aliiuites ot the pit \ ions im ting wen read and coufiimed 

The Annual Ripoit hiuI Fiiiaiieial State uieui wcic adopted 

The following ofliieis were elected for 1928 — 

Piesidiiit Piofcssoi T Painell, M A 

Vife-Pi( hidents Piofessoi E •! Goddnid, H A , D Sc ((x offKio)^ 
and Protc*ssoi J P Taiwson, M A , M 1) 

Hon ScHsretaiN Mi 1) A Ilcibeit, M Sc 
lion Librarian Dr J V Uuhig, M B 
lion Tnahurei Mi E AV Bick 
lloii Editoi Ml 11 A Longman, V L S C M Z S 
ITon Aiiditoi I’lolissoi II J Piiesthv, MA 
Mcmlu IS of ( Win il Piotessoi R \V llawkeii B \ , AI E , M lust 
C K , l)i T G II Joins A A (’ 1 , Di R (> Maiks, B A , 
HE, Ml) IWcssoi II V Richards I) Sc and Air i) T 
White, F L S 

l)i () S lliis'htcld WHS unHimnouslv theted as an oidinaiy 
member 

Ml 7 \ Willinnisuud Ml W W Bryan were proposed tor ordinar\ 
inembi iship 

Proteshor T Painell was inducted to the position of President for 
1928, and Piot(»s8or E J Godduid delncred his Pi(*sidential Address 
entitled ‘^V^nus DiHeasc^q Then Dealing on the Cell Theory and othi' 
•^lolognal Concepts ” On the motion of Mr H A Longman, sec^ouded 
J^r J A"' Duhig, H vote of thanks was aceoided the retiring pieHident* 
for h^s addiess A vote of thanks to His Excellency the Governor was 
eariiecf on the motion of Professor H C Riohaids, seconded by Mr 
J B Henderson 

The ('ouiuil has received a letter fiom Dr E 0 Maiks, Hon 
Secretniy, Gnat Banier Reef Committee, l^niversity, Diisbane, and, 
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as thib 18 ot Hpocial interest, it is communicated for the information of 
memhets ^ho may desire to eo-operate 

Dear Sir 

In reference to Uie expedifion to the Great Barrier Reef which 
18 expected to arrive from England In July and which has the full 
support and co-operation of thJa ('om nut tec, 1 am directed to enclose 
copy of a memorandum containing the latest details to hand 

Both the Fngllah Committee and the leader of llu (Xpedltlon, 
Dr Yonge, have repeatedly expreased their desire fur the co operation 
of Australian workers In marine biology Unfortunately the funds will 
not permit of offering any salary It jb hoptd by tlus ( omnilttee^ 
however, that the unique opportunity for combined sclentillc work will 
be taken advantagi of by research workers and institutions Interested 
fu marine biology My Committee would be gUd to hear if your 
inbtltution desires to send a representative to work in conjunction with 
(he expedition or can recommend any research student or othei worker 
who may be desirous of Joining the expedition 

Yours faitlifulh, 
b O M\RKS, Hon ^^ec rotary 

To the iJon Secretary 

Royal Society of Queensland 

xiddaulum —In ac^t^ordance with the alteiatiun 1o lule 15, made at 
the spedal mwtiiipr on 19th March, 1928, Dr W II nr\im, M C, was 
appointiMl CO (ditor hv the ('ouncil of the Society 

I) A IIKRIIERT, EIou Swretaiy 


\hstrvct (IF Pr(K F i*4)iN<.s 30 tii Ai'rit., 192^ 

The Oidinary Monthly Mctting was hold m the Geology l>ecture 
Theatre on ^^londay, 30th April, 1928, at 8 p m 

The President Piofessor T Parnell in the chair, and about forty 
IIP mheis present 

\n ajwlogy for absence was received from Mr C’ T White 

Tilt minutes of tli“ prcMoiis Tnoetin(f were nad and confirmed 

Messrs T A Williams and W W J3r>an were eleihd ordinary 
iiiembers of the Societ> 

MessfH W J ChamberlHin, M Sc , Inigo Jones, and T Riiumei, 
M Se , were nominated for ordinary membcrahip 

A paper entitled Cinnomamum Lanbatu — The Chemical Charactera 
of tlie Essential Oils of Leaves and Bark,” by T Q II Jones, D Sc , 
A A C T , and F B Smith, B Se , FTC, was read bv Dr Jones, and 
commented on by Professor H C Richards and Messis Hoibcrt and 
Henderson 
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Dr T V DuhiK read a paper on '^Investigations into Sewage 
Pollution of the Brisbane Estuary ” As the result of mvesbgations 
over the period of five months, he reached the following conclusions — 

(1) The prt^nt method ot disposal o1 sewage into the 
Biisbane River estuary is not a nuisanee 

(2) The as disrharged contains solid matter oii1> in a 

very finely divided state 

(3) The hnctenal content ot the sewage is reduced with very 
great lapuht} 

(4) The power of the watei of the Brisbane estuaiy to lender 
sewage innocuous at piesent is many multiples of its used power 
in this respect 

(.3) The volume of watei in the Brisbane estuary can 
effectiiallv steiilise, at a minimum twenty-four hours, rfBucnt 
within tile time estiniate<l at four hoiiis fiom cessation of discharge 
at the outfall, ivdi at a maximum depth ot 4 feet ot water 

(ti) Shallow water is not as goo<l a diluent for Mwage us 
deep water 

(7) Onshoto winds blowing on shallow wat^r hinder 
dispel Sion and dilution 

(8^ SiwHge disposal would bi‘ greatly improved by 
lontinuation ot the outlall into deeper watei The optional length 
ot this loiitmudlioii would he a function of the grade of the 
ehannei and could only be dituuuned bv sounding exporituents 

(9) At piesent the method of disposal is e< onomically sound 
and peifietlv safe, piovided that no sea food is taken from the 
shore 800 vaids above and below tlv* out tall sewer, at a distance 
uf 50 vaids fioni high watei maik 

(10> The most peilect hygienic nsult can be obtained by 
sewage disihaigc lasting from the end of flood tide until within 
an liour of the end oi the ebb tid*‘ 

(11) All these (Onclusions niav be altered bv large increttsts 
in the volume of the discharge 

The papei was diBCUSsed by Professoi Hawken and Messis 
Hendeison and Longman, and the President 

Mr H B Watkins exhibited a taw lated rose stem which, on pruning, 
had given rise to normal shoots 

Mr II A Longman exhibited a cast ot the fossil Galilee skull, 
the original of which was found in a cave near the Lake of Galilee m 
1925, and was the flrst skull of the Neanderthal type to be found outside 
Europe The Qalile» skull comusts of the frontal part of the brain-case, 
Irith incomplete facial bones The skull was narrow and high-vaulted, 
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and the bonea were not bo thick as m charaoterutic Neanderthal foaails 
In aome reepects this fossil approaches the Australian aboriginal 

Mr H Tr^on ooniment<>d on the exhibit 

Mr D A Herbert exhibited specimenB of Imustoria of Kxocarpu$ 
kutn%fv$a, a Tasmanian hemi-paraaitic flo\ioiing plant The specimenB 
were collected foi the hiHt time in National Paik, TaMoaiiia, in January, 
1928 


AB8TRvc<r OP PHorri- DINGS, 2Sth M\y 192h 

The Ordinary Monthl> Meeting a as held in the Geology Ti«*cture 
Theatre of the University on Monday, 28th May, 1928, at 8 ])ni 

The President, Professor T Parnell, m the chair, and fourteen 
membera present Apologich tor non-attendance were m-oned from 
Hib Excellency the Governor, Dr I V Diihig, and Mr D A Herbert 

Messis W J Chambeildiii, M Se , Inigo Jones, and T Rimmer 
MSc , were elected ordiiiaiy members ot the Society 

Mr P W Moorhoust', B Sc , Has iioimnateil tor ordniaiy memlier- 
Bhip bv Mr D A Herbert, and Mr U I* ('owlcv bv Dr J V Duhig« 

Mr A P Dodd, in a fen iiitiodncton lemaiks, tabled a paper 
on tht ^‘Re\ision of Foiii Gemia of Hceliouirla* 

Mr A P Dodd also deluded a \er\ inteiesting lecture on 
“Pnckly-pear Insecth ' In oiithning the subject he pointed out that 
the Prickiv-pears {Opunitu app ) had bein mtiodueed into Australia 
without thiir natuial eneniioa Oning to this, and to favourable 
climatic conditions, they had spnad rapidly and betome a pest In 
their native habitats, Southern North America and South Ainenca, the 
various foims ot prickly-pear ncie kept m chick In natuial enemies 
ID the shape of insect pests 

The PneWy-pear Board has eoin entuited its Httuitus on investi- 
gating insects adveiselv atfetting the pear and on intiodiiemg tbohe 
found the most eflcctive On airual Ihej art car tullv tested bv 
Jaboraloiv and held expeiiments to aseeitaiu wlnthei they ujll attack 
economic or other plants as well as ineiiibers ot the Opiuitia tanulv 

Ml Dodd gave an mterostinp review of the introduction, biet'ding, 
testing and liberation of inBects, and he stated that so fai the Indian 
cochineal and caetoblastuh had proved the most effective, and with the 
ud of these insects the pnekh-pear was now held in (heck irom spread- 
ing, and theie ib every probabtlitx of itB giadual extermination 

Mr C T White, m proposing a vote of thanks to the lecturer, paid 
a tribute to the good work l^ing earned oii b\ Mr Dodd and his staff 
Mr J B Henderson, m seconding the motion, outlined the events leading 
to the formation of the Pncklv-pcar Boaid, and gave iiistanccB of the 
tafy effective work of pear destruction ' 
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Abstrvct of Proceedings 25th Jv \ h , 1928 

The Onlinarj Monthly Meeting was held in the Geology Lecture 
Theatie of the University on Monday, 25th Jnno, 1928, at 8 pm 

Tlie Presideut, Piofessoi T Parnell, iii the chaii, and eighteen 
lucmbeib piesent Apologies fot non attendance viere received from 
Hill Excelleuej the Goveinor, Professor Hlchaids, Di Whitehouae^ 
and Mr Tryon 

Messrs F \V \looihons«, B Si , and R C Coulev weie elected 
ordinal V members of the Society Mr L L S Ban was nominated for 
ordinary" membership liy !Mr W C Dormei and Di John Bostoek, M B ^ 
BS, DPM, MR(^S, IjR(M\ bv Mr 11 A Longman 

The President aunounciHl that at a spec lal meeting to be held on 16th 
Jul\ Sir Arnold Theilei would <l“liver a lednre on “Problems of 
l*hosphorns Dofieiency in Stock “ 

Ml W D FianciK read a pupei entitled ‘The Loccitioii ol Saponin 
in the Foam Baik Tiee (Jatjira pscudo-rkiut) “ The bark of the focuu- 
bark tree was a <ommeriial commotlitv m Australia befoi* the Mai It 
Mas used as a substitute tor c|uillapi bulk uhit h pioduies u ht^ud or foam 
on cordials The toaiii-baik tree is toiiiid in the seinbs or laiu forests 
ot the coastal part of Australia from the Richmond River m \ew South 
Wales to the Han on River Noitli Ciii“ensland The frothing of iiilusions 
ot the bark is due to saponin As a lebuH ot anatomical and miero- 
chemieal studii»h of the ^nrlous paits of the tree the iiuestigatoi tound 
sapoum to lie coneentrattKl in certain parts of the oulei bark of th« stem 
and root, in tin Mood of very voung twigs in the Malls of th(‘ fiuit, and 
m the reeimtlv formed wood of the rmit and stem The chlorophyll- 
containing tissue of the leaves do nol (ontain sapoum and it is therefore 
indicated that the saponin is not a duett prodm t ot photosynlhesis 
The concentration ot saponin in the cell Malls in almost all eases suggests 
that It IS eoiuerned Mith the < oust ruction or compos it ion ot the ee’l 
walls The tiequ^nt oeeuneme ot saponin in association Mith haidened 
tiSHue suggests that it uia\ b< espeeialh loimeettHl Mith the elaboration 
oi Moody tissue The papei was ilis< iissid by Messrs Dormer, Bennett, 
Whiti, and Longman 

\ pap«T by G H TIaidv entitled “ Revisional \ofes on D<*s< iibod 
Aiistialian Kohlnrtlies ot the (Jeiius Ommaituy “ was < ommunieated by 
the Hon Societal v The paper Mas aeeoinpunied b> spetimens referr<*d 
to m the text 

Mr (' T White exhibited specimens ot 32 spi*oies of Basidiouiyoetea, 
mostly Polvpoiaeea*, eolleeted on Dunk Island by Air W C Dormer in 
ATav, 1927 As some of these have not hitherto be(n leported from the 
State, it IS intended to publish the list 

Mr H A Longman "xhibitcd (a) fossil Dicotyledonous leaves from 
All A Arthur's property, Coolabunia, seven miles from Kingaroy, and 
(8) two molar teeth and the fragment of a mandible of Ifocropus onoft 
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found 40 feet below the surface in a well by Mr D. Saliaboiy at Knapp *■ 
Creek, near Beaudeaert The exhibits were discussed by Dr W H Bryan 
and Dr George Parkci 


Abstract op Phocw dings, 27tii Augist, 1028 

Tlie Oidiiiai 3 ^ Monthly Meeting was held m the Geology Lecture 
Tlieatre on Monday, 27th August, 1928, at 8 pm 

The President, Piofissoi T Parnell, in the chair, and about 
thiity members present 

The Minutes of the previous meeting were read and confirmed 
Mr L li S Bair and Dr John Bostock, MB, B8, DPM, 
MRC8, LRC'P, were elicted ordinary iiionibeis of the Society 

The Piesideut reftrred to the death of Mr W R Colledge, and 
expressed the Society's appreciation of his work 

Piofessor 11 O Ruliurds communienti d a paper entitled A 
Geologuat Reiomiaissaiiec ol Part ot the Aitape District, Mandated 
Territory of Now Guinea, by II G Raggatt, B So , of the Department 
of Minos, Kvdiiey The gtneial geographieal features of the area uie 
as follow (1) The Coastal plain is about one mile wide at Ulau, and 
reaches a mavunnm ot approximately 12 miles at Sissaiio It is so 
little laised that the stieains which flow through it inevitably meander 
as tho\ approach the sea in some plaees forming deltas with 
numerous disti ibiituiies With the exception of Vanuuo, there are 
no deep wat<i ba>s of importance (2) The Coastal foothills are a 
well-defined aiea between the plain and the main dividing range, and 
have di) Hvtrage height ol about 500 feet The streams arc lelatively 
swift flowing and do< ply entrenched ( The Dividing Range here 
does not exce<*d 5,000 feet in height and is enclosed m thick pingle 
(4) The Inland slopes, popnlated by the Wa-pi tube, are little known 

The rocks exposed ucie provisionally classified They include 
pre-Cretaceous schists and gneisses of the main dividing range, pre- 
Miocene (possibly Mczoroic) altered sediments, Tertiary (probably 
Miocene) beds of blue micaceous mudstone alteinatmg with shale 
and saudstone, and of limestone, late Tertiary (probably Pliocene) 
beds of limestone, volcanic rocks, conglomerate, sandstone, and 
agglomerate, recent and Pleistocene estuarine and nver beds, nver 
gravels, sands, and muds Palteontological notes were supplied by 
Messrs Tom Tredale and W S Dun It was suggested that the 
seardi for oil he confined m the first place to locating suitable 
stinctuies m beds of Miocene age which have not been too highly 
folded or much intruded by igneous rocks The paper was discussed 
bv Sir Edgeworth David, Mr J, II Reid, and Dr E 0 Marks 

Professor H C Richards exhibited a specimen of clay shale with 
a ounous chocolate iron-stainmg pattern The specimen, which was 
forwarded by Mr T Blatchiord, the Government Geologist of 
Western Australia, has a very unusual pattern which, owing to its 
regularity and nature, suggests a possible organic origin It came 
from a locality 80 miles south-east of Wyndham, Western Australia, 
and underlies the Halterella beds Mr Blatchford has obtained othfiP 
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speoimeua of umilar pattern in the Braeside area from the NuUaguM 
aenes The finder is anxious to have an adequate explanation of the 
origin of the pattern, and hopes that such may possibly help in 
fixing the age of the Nullagine beds moie accurately 

Professor Bichards also exhibited precious opal from a quarry 
in the Brisbane tuff at Kedron This was forwarded by Mr Huxham, 
an engineer of the Brisbane City Council, and bad been obtained 
during quarrying operations from “ porphyry ” metal The exhibits 
were commented on by Dr Bryan, and an informal disoiission took 
place 


The Council wishes to draw the attention of members of the 
Society to an aunouneement by the Royal Society of New South 'Wales 
that a pme, known as “ The Walter Burfltt Prise,” has been 
cstabhshed by that Society The pnse is awarded at intervals of 
three years to the worker in pure or applied science, resident in 
Australia or New Zealand, whose papers and other contributions 
published duniig the past three years aie deemed of the highest 
scientific ineiit, account being taken onlv of investigations described 
for the first time, and carried out by the author mamly in these 
Dominions The prire consists of a medal and the sum of £50, and 
may be awarded to two authors working in collaboration The first 
award will be made in May, 1929, and nominations and pubbcations 
should be submitted to the Royal Soeiet\ of Neiv South Wales not 
later than 28th Febniar}', 1929 

D A HERBERT, 

Hon Secretary 


Abstrvct i»p PaoccrniMis, 24Tii Sirii mbib, 192h 

The Ordinal V Mnnthb Mf'oting was held m the Geology Lecture 
Tlieiitie of thi ITimeisitv on Moiulav 24th Septerobei, 1928, at 8 pm 

The President Piofessoi T P.irnell, in the chan and about forty 
members present 

*■ * " 

'Jiha'TtrtTltllW of the previous mteting were lead and eonflrmed 
mSs M E Tx'lhbridge was iioitiiii itod foi ordinary membetship by 
Dr J V Duhig 

Professor R "W Hawhen. BE. read a paper on “Stress 
Transmission in Fnctional-coheaiye Mateiml ” This waa an inqniiy 
mto the ipiestion of stiess tiansmission in material other than fluids 
Fluid preasiii e was taken aa the fundann ntal law, and the change in atress 
throngnout the malerial uiising from potential fiictional and eoheaivc 
resiataneo to shear, sepai ately and coniointh . were expounded The 
author’s method goes on the assumption that the cohesive renstance is 
uidependent of previously existing stress c<)aiiibrnim foi uoii'Oohestys 
material Conaequently, in computation coheaiou is treated as an 
independent shear intioduced as a maximum on a plane with correspond'' 
ing shears on all other planes The plane on which the shear c is 
introduced will be the Critical Plane of Equilibnum In the ellipse of 
stress deduced, the active shear on the critical plane is eqnilibrat^ 
the potential resistance to shear due to both fnctumal and oifiiesnrp 
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raagtance The outstanding factor of the analyais aet (rat la that the 
pnneipal fdanea for friction nl-<H>he8ive material differ neceRaanly in 
Erection from those for the same loading, preauimng no cohesion 
In the author's new, the theories ot Bankine (earth pressure), ol 
Naner (failure m compression), aud of Oucat (failure by shear) are 
special limiting cases Those of SehefHiM (unsupportisl banks), 
Ketchuin (trench cutting), Bell (pi ensure in clay), and any straight 
hue wedge theory for cohesive mateiial have the same basic error — 
namely, that a bmiting condition, impossible practically, is assumed as 
exuting for the general case The author’s new being at variance with 
accept^ theories, the reasons uere discusaod fiom several aspects and 
lilustrated bv examples, theon>lical and practical The paper whs com 
mented on by the I^esident and by Dr K O Marks 

Dr R Hamlyn-Hams read a paper entitled “Notes on the 
Breeding Habits of fattgana, ^led , and its AhMciatid Mosquitoes 

in Queensland “ C fahgana is toumi assmuated with nine different 
species of mosquito in the Greater Hnshaiie area, the dssooiation being 
dependent to a very largi> extent upon the state of the water at the 
time of selection There exist e\cln v anal ions due to lam and atmo- 
aphorie conditions in \\hieh tempeialiii* niui humidity pUiy an nn^iortant 
part The study ot hydiogeu loii concentration within eertam limits 
of wateis selected tor )>rpediiig put poses does not thiow any light on the 
reason foi selection, but serves only as an indualion ol the tyjK* ot water 
ppefeiied In certain kinds of loodslufis ni organisms or aquatic 
vegetation, as the case Tna\ bt There 's < onsidi labJi moitality among 
the developments! atagesof faUgnn^ at nil hnus, but especialh during 
hot summei weather It is suitnised lhat this ih due either to a kind 
of intoxication or narcotic poinomug or to the toxio nature of the 
decomposition products, esupcially in leid by the high temperature 
Invest igutiouH into the brcHHimg oi mosquitoes m the Bnslwno cemeteries 
lead to the belief that V faUqan\ and Acden notoacripiua choose the 
artdicial rwcfitBebs on graves more so than other mosquitoes and use 
them to the lull extent ot then power f fatxgana holds undi\i<led 
away in some cein«1eri(‘s, A aiqvnieus choofling vessels neni human 
habit ations for pretcicnec Ft is surmised that Wi/ctdws alfernamt and 
Ardes vtqtlar Keleit fnah iiatcC only from compulsion being both by 
natuie silt marsh inosquitCH^H Chaiophvta do not thrive in pollution, 
and hence when mosquito larvn 0(s*ui Mith ^lMla they are usually 
A annuities, and HometuncN other \>lvnn species ? jther than C fahgana 
Under laboratory (onditiona however, it is quite a eommon thing for 
r fatiqniiH to lav egg rafts upon w,itei The wte of the egg rafts 

of C feitgans is entirely dependent iifion the state of maturity of the 
female Though the piesenee of food seems to he the determining factor 
in the selection of breeding plaees the quantit> and quality of the 
decomposition piodncts in the water may be said to be the mam deter- 
mining faetois with roirard to the meaauie of letardation in development 
of C fattgans 

Under laboratory conditions eggs sometimes fad to produce larvw, 
and it IS suriiuscd that infertile females even thou^ iKwaibly fed on 
blood, produce infertile eggs The posubilitv of the septic tank as a 
breeding ground for C faitganx must be recognuKHl Pollution from 
tannenes is responsible jfor cnofmons numbers of C faitganf, tl^ugb tan 
liquor pits are far too acid for selection The paper was diaeussed bj 
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Dr J V Duhigr, Mr F A Perkms, Ur E 0 Marks, and Mr W 
('haniberlam 

A papir ontitled “Tho Essential Oil ot I*Jucali^piu\ Andrcwsi from 
QueenBlancl,” by T Q II Jones, 1) Sc , A A 0 T and M White, B Sc , 
was laid on the table A oucalypt fomraou on the road between 
Toowmnnba and Crow's Nest, nanifsl b> Mi C T White as E 
haniasioma var inophlota, but <onbidered by him as probabh leferable 
to E Andifwv, was shown on the evidence of its essential oil to belong 
to the lattei sp<*cies 


AbSTRVIT of PBOCfc-FDINOS, 20l li 0( lOBlR, I'W 

The Ordinary Monthly Meeting was held on 2‘)th (htobir, 1928, 
at 8 pm , in the Otology Lecture Theatre, University The President, 
l^ofesaor T Painell, in the ehaii, and about twenty-flve membera 
present Apologies weie received horn I)i Marks and Professor 
Richards 

The minutes oi the previous meeting were read and coufiimed. 
Aliss it K Lethbridge was elected to oidinai> membership of the Society 
A papet intitlod “ IVtrokum fiom the Roma Boies hy J B 
IlendeiHon, V 1 C , and W J Wiley, M Sc , was comniuuicateil bv the 
senior authoi Tins was an account of thi w^ork iindei taken at the 
Oovemment (Inimeal LaborRtoi>, and an historical aecoiiiit of the 
inveatigntions was give n The expciiineiita] woik on a sample of Roma 
oil reotivod in November 1927 involved a fractional distillation of 
the oil, and the determination ot the vapour piessnie vnpou? density, 
and specific giavit> of the fractions Tin u suits wiie pieseiitcd in 
tabular form, and samplis exhibited l)i L S Bagstei, Mi Reid, and 
the President discussed the papet 

Dr W II Biyan eomniunieated a paper bv Mrs U Biiggs on 
‘ The Biisbanc TulT ” Tho paper dealt in some detail with the field 
occurrence and petrological characters of that foiniatioii Uliemieal 
tinalvBis of typical samples of the tufi w^eie given and (ompared with 
choniuallv similar locks in Austialia and elsewhere The age and 
origin of the Biisbaue tuft weie fully diseussml, and a h>]mthcsis was 
advanced as to its lolntionship with th( vanous Into Palijeo/oie and 
Mezozoic igneourf rocks of Houtheiii Queensland Ihe economic value 
of the formation was also coiisidetcd Messis Denmoad and Inigo 
Jones and Ur Brjan disonssed the paper, and appre(iHti\e comment 
was made bv letter by Professor Richards 


AnsiRvcT OF Prooegdinob, 2 faTii N0VBMRI1.B, 1928 

The ordinary monthly meeting was held m the Geology Lecture 
Theatre of the University on Monday, 26th Novomhor, 1928, at 8 p m 

President, Professor T Parnell, m the chan and twenty membera 

pre^t 
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The minutes of the previous meeting wrio lead and confirmed 

Mr D A Herbert, M Sc , lead a papei entitled “The Major Factors 
in the Present Diatribiition of the Genus Einnhptus ” Most of the 
species of Eucalyptus are located louiid the coast in a belt about 200 
miles Tnde ^solution ot Tasmania and snuth-westeiii Aiistiolia has 
resulted in a high proportion of endemism This high endemism is not a 
proof of great age Most of the eastern eucalvpts are tempeiate, the 
total numbers and numbei s of endemics deci easing north ot Matyboiough 
Taking the whole of Australia, there aio 30 species ot nariow and 37 of 
wide range in the tropics, the hgures for the tempeiate rone being 202 
and 92 respeitively The number of species decreases rapidly as the and 
regions are entered, and the endemism is also less marked except on the 
Western Australian goldhelds, where the siuceas of the E oleosa and 
E iiurossato groups has raised the figures eonsideiablv E remean species 
hiuh as E ihvemfoiui, E Floitonio’, eti , which are found m east and 
Host but not in cential Australia, are regarded as lelics The bloodwooda 
weie shown to be the descendants of a siinmng tiiuge ot forms which 
have letreated from the more ceiitial parts, and the same is tine of the 
Eude-imien* Evidence was pi esenttil to sliow that there has been a retieat 
of the hlnodwoods from the south, tollowed by a le invasion from the 
north The cxtia-Australiaii eiu*alvi»ts aie emigrants, and the genus is 
a compaiative failun* iii Malavsia owing to dimatic faetors Piesent day 
eucalypti- avoid the and tropics, the extremely moist tropics, the and 
terapeiatt legions, and the cold of the moautain tops In the tavouiable 
parts of the tiopua their numbers are very small as compared with those 
of Bimiluiiv watered temperate areas It is concluded that the genus 
Eucalyptus at the present daj is a development of the fiing«> ot species 
which remained round the coast aftei the distraction of the greater 
number of the speiies as the central pait of the continent became more 
and, and that the early eiicalypts estublishod tlieriisilves in the vvell- 
wateied temperate portions ot the lontment The paper was discussed 
by MiSHrs C T White, W D Franeis, and lingo Jones 

Ml 11 A Longman exhibited a juvenile specimen of Epueratodua 
fortfei I, min in lengtJi, which was one of a sei les secured alive from 
Enoggera Keservoir The discovery of these juvenile lung-fishes was of 
interest to members, as they were the progenj of the large specimens 
placed in the reservoir m 189r)-1896 by the late D O’Connor under the 
auspiees of the Royal Society of Queensland A detailed report appeals 
in “Memoirs of the Queensland Museum,’’ vul ix,part2, pp 160-173 
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Pubbeabont have been received from the following Inatitutiona, 
Soaebes, etc., and are hereby gratefully acknowledged. 


AFRICA 

ALawA— 

de Gtegrapbie dAnhMogie 
o Oran, Oran 

Ukion or SovTU Araioi- 
Durban Muaoum, Natal 
South Alrioan Moaeoni. Capetown, Capo 
IVOTlDCe 

Traoftvaal Munouin, Pretoria 
UeologMsal Bouety of South Africa, 
Johaojicabtiiv 

AMFRICA 

AaOhMTJM- 

MubPO de la Plata, Univcraidarl Nariunal 
cIp Iu Plata 

Inatituto Oswaldo Cruz Rio dc Janeiro 
MtiiiMtrio di Avrioullura loduitna t 
C ommoroio Rio de Janeiro 

CUivAni— 

]>e[>artinpnt of Agriculture, Ottawa 
Dipartuiont of Minez, Ottawa 
Royal Society of Canada, Ottawa 
Rnval Aatronomical Rociaty of Canada 
Toronto 

Rnval Canadian Institute Toronto 
No\a Stotia InMituto of Science Halifax 
Nova Scotia 

Umnn Htatuv of Aueuca- 
Bingham Oioanographic Inititute San 
Diego 

Florida Ooographical Seen tv 
CariicKio Inztitution, Wazhington 
fjibrarv of Gongresa, Waahington 
National Academy of Scieniei, Waahington 
National Rowarch Council, Waahington 
SnithaoDian Inatitution, Waahington 
United Btatea Department of Agncultore 
TTnited Statea Department of Commeroe 
(Bureau of Standarda), Waabingtoo 
Uniteit Atatoa Department of the Interior 
(United StatCH Geological Survey), 
WaahmgtoD 

United Statee National Muaeum Waalitiig 
ton 

United Btatea Treaaury (Public Health 
Bervioe) 

J^We Obaervatory, Aruona 


Univertity of California and Bonppa 
Inntitate, Berkalayf California 
John Hopkina Univeraity (Inititute of Bio- 
logical Reaeardi), Baltamore 
American Academy of Arta and Bdoaoee, 
Boaton 

Bolton Society of Natural Hiatory, Boaton 
BuiTalo Society of Natural Soienoe, Buffala 
John Crerar Ijibrary, Chicago 
Field Muieum of Natural Hiitory, CAucago 
Lloyd Library, Cincannati 
Ohio Academy of Bcienoe ('olumbua 
Ohio State Univeraity, C'oluinbui 
R«>inice Pauahi Biahop Muaeum Honolulu 
Natural History Survey State oi Illinois 
Indiana Atadamy of Scuficc lndiaiia|>olii 
Corm 11 UnivoraiU, Ithaca NT 
CorntU Univeraity Agricultural Rxpen 
luent Station 

Arnold Arboretum Jamaiia Plaui, Penn 
WiFConain Academv of Arts Science, and 
lAPtters Madiaon 

Michigan Academy of Arts Science and 
Liters Michigan 
Unucraity of Michigan Michigan 
Minnesuta Geologioal Suivev Mmneapolii 
Univeraity of Mmneaota Minneapolu 
New York Academy of Scienoca Now 
York 

Ameruaii Geographical Booot>, New York 
Amenran Museum of Natural Hiatory, 
New York 

Bingham Oceanographic Collection, New 
York 

New York Zoological Sociotv, New York 
Oberhn College, Ohio 
Academy of Natural Scienoea, Philadelphia 
American Philoaopbical Society, Phila 
dejphia 

Portland Society of Natural Hiatocy 
Rocheater Academy of Science, Roobeder 
San Diego Society of Natural Hiatory, San 
Diego 

California Academy of Seienoea Sgn 
Franciaco 

Puget Sound Bidogical Station Saattle 
lliMOurl Botanic Garden, St, Louia 
Univeraity of Illinoia; Urbana 
Mk210I>— 

Inatituto Oeologieo da Mmko, B€«pi«0k 
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Sooodsd OM«lUlo«t Aatoiuo Al/sU 
]4«U4|» 

OkMmteno MMecnroloffioo C«titra1 Tuai 
iMiyit. D F Mttioo 

StoTBUrio de Avnovltura y fom«nto 
Humm> 

ASIA 

CKTum 

Colombo Muneum Oolocnbo 
Ithu— 

Afncultural Reaeanh lotiitniL Pota 
Govt^mment of India — 

Department of Afncolture 
Geolofftoal Bar\ey 

Bur enntendc nt Go\ornincnt PruitinK 
Punjab UniTerMty 
Indiii Academy of Science 

J 

Imperial Ui ivcmity Kvoto 
Ini] ona) I1ni\ereity Tokyo 
'Mattonal Redcanh CouikiI f Japan 
lokyo 

Java— 

Koninklijke NaturkiindiKi Batavia 
DeiMitnient van Laiidbouw Buitenzorg 

PdnimKi IdL^sna 
Bunau of Sci net Manila 
Colliffc nf Van ulture I riv raity of the 
]*hili| pinoH Manila 

At SIRALTA ANT) NEW ZEALAND 
COMMONWrU TH 

Aiintialiai (imm nwealth Enrmeonng 
Standarda Aaaoiiatioa Melbourne 
Lomn on wealth Department of Health 
Melboun c 

i n monwealth Tuatitute of Seienoe anl 
Ir duatry Melbourne 

QirCNMAMD— • 

Department of Agriculture Briabanr 
Department of Minee Brubane 
Queonaland Geological Survey Bnabane 
^noeRatand Miueum Bnabane 
Qneenaland Naiurabata Glut Brisbane 
Royal Geographical Society of Auatrilana 
fQueeoaland) Bnabane 
Btdto Statistician Bnabane 

Naw SoTJVft Wal»— 

Auatrataaian Aaaociation for the Advance 
nent of Seienoe Sydney 
Donarttnant of AgnouHare NSW 


Botanic Oardaoa SjdOiy 
Geological Surrey of N 8 W Sydney 
Publii Library Sydney 
I innean Society of N &W Sydney 
Australian Museum Sydney 
Ro\al Society of New Soii)th Wales SydMj 
Hatuialiatn Society of N S W Sydney 
T niveraity of Sydney 

VinoniA— 

Bureau of Census and Statistics Melboumg 
Roval Sortety of Victoria Molbounie 
Field Naturalists Club Melbourne 
Department of Agru ulture Melbourne. 

De| artmeot of Minea Melbourne 
Australasian Institute of Mining and Metal 
lurgy Melbourne 

Australian Veterinar} Association Mel 
bourne 

Tahsi\nj4 

I Royal Society of Touiiania Hobart 
I hicld Naturalists Club llobair lasmania 
(■oologies 1 Survey of Tasmania 

SOITH AlBTEUJA— 

Royal Society of South Australia Adolaide 
Uoysl Giogrmphi al Society of 8 A Adel 
National Muaeum of South Australia Adel 
Goologiral Survey cf B Australia Adel 
Public Library Museum and Art Gallery, 
Adel 

I niyirntv of Adelaide 
AlHTBAUA 

1 Royal Society of WeeUm Australia Perth 
( ologi al Survey of Western Australia, 
Perth 

Naw /BALAND— 

Auckland Institute Auckland 
N w Zealand Board of Science and Art 
Don inion I aboratory Wellington 
Geological Survey of New Zealand 
N w / ^and Institute Wellington 
Domiid Mummm Wellington 

h nRGPF 

I eagu of Nations (^eni va 

\LinBi\ 

Natural History Museum Vienna 
Uet Qit M 

\(ademie Royalo Bruaelles 
^lAte Royale de Botanique de BelgtqiMi 
Bruxelles 

SnciM Royale Zoologique d# 

BiuxoMes 
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OUOHO &LOVAUA— 

SpoloODOrti Kntomologick*, Pr«ffM 
Plant Phyaioiogwal Laboratory, Charlaa 
Univeniiy, Prague 

iHmiAEK^ 

Ihc Univomty, Copenhagen 
hBAMOl— 

Sooiete Uotanique tto Franoe, Paru 
Sooioto Oeologique it Mineral ogLqut do 
Bretagne, Rennes 

Booi^ie defl Aciencos NatuielUs dt 1 Oneit, 
Nantes 

Mtuee d'Hintoiro NaturelJe, Paru 
L Observatoire de Paru 
StalJon /ooJogique de Otte (Umvenito do 
Montpelier). Cotto 
Hociotu di (jLographio de lioohoforl 
()lj^ervatioti» MAt^rologiqucM do Mont 
Blano 

Office Htuiitiliqui (Uu Peche>« MaiitinifM 
(jfRMAMT— 

Nature issinBohaftlu hen Verein, Bremen 
Bibliothek dor B Akadcmie der Wisseii 
■ohaften, Munich 

Notgeineinichaft der Doutschoii WiMen 
•chaftv Berlin 

bcncLcnbergischen Bibliothok, Frankfurt 
AM 

Nntuihutoriicher Veroiu dor preus Rhein 
laud luid Wostfalens, Bonn 
Sachp Akademie der Wissenxhaften, Leip 

lifutsche QfHdogjBohe Gctollscheft, 
Zoologisrhon HtaaUinstitut und /oidogi 
sohen Museum, Hamburg 
(JenellBchaft fur Lrdkundt, Berlin 
Ontralblati fur Baktenologii . Parasiton 
kunde and Infeotionakrankheiten 
feddes Repertorium, Berlin 
/ooloogischo Museum, Berlin 
liutitut fur Zroltwirtschaft und Seovor 
kehr. Unirersity of Kud 

(rBEAT BBiTAnr— 

('*anibiidge Philosopbioal Society 


OoncfaologMal Society of Great Britain a 44 
Ireland 

Imperial Bnreau of FntoaoJogy, Loodoo. 
LiWary and Philoeopbio Society, Miiw 
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Proceedings of the Royal Society of 
Qyeensland. 

Presidential Address. 

By I’ROFKbTOB T P-MINFIT^, M A 

{Delwered before the Royal Soctetu o] Qiuenslaiid, Jith Mauh, 1919 ) 

Ah 18 hhown in the annual report Hubmittinl hv Mint Council the 
Royal Soi iPty, dm mg the past year, has lontinued to pcrtoim aueecss- 
tully the function for which it was ioundisl — “the furtherance of the 
uatiiial and applied sficuceH, estiecialh In ineauh of original mseaich’* 
— h)i thiitiTn papers on vaiums btanrht>s of stienie were lead and 
publish-Hl The thanks of the Society aie, 1 think, due to our two 
co-editors, l)i Bivan and Mr Longman, for the vpta eihcicnt manner in 
which tlicy have pel formed the onerous duty ol seeing these pubhcatioui. 
through tile press 

Another impoitant actiMty entailed in this luiiitioii is the bringing 
togethei of people interested in scientific work and bei e too, the Society 
liaa had a succeitsful jear, lor rueiniKss hav<‘ had oppoi tumties ot 
meeting and heai mg several veiy distinguished iisitois In this connec- 
tion, also, I should like to niontion the libiaiy, lor, aiiait Irom our 
monthly meetings it eonatitutes the only dmet boinl of union between 
membera of the Society Our vciy valuable and usetnl eoileetiou of 
booka and joumala is now housed in a convenuut loom, and tables and 
chairs and extra shelving have been provided w'lth a view to making a 
more eoitifortable and convenient reference libran It is hoped that 
members will take advantage of the improvements and by a more general 
use of the library add to it« value aa a direct aid in the advancement 
of science, and as a common meeting ground foi moiiibeis ot the Society 

Despite the expenditure on the libraiy, the balance-sheet shows 
that the finances of the Society are m a satisfaitoij condition, and m 
this connection I should like, with your permission, to lecord oui 
appreciation of the very efilci^t and untiring serviccH of our treasurer, 
Mr Biek 

It u my sad duty to leoord the deaths of three of our members 

Mr William Robert Colledge died on 26th August, 1928, at the age 
, of cighty-siz • Though bom in England, he spent the greater part ot his 
^life lU Queensland, where he hMd the position of manager of the Brisbane 
' AaMouted IVien^ Sooietiea ’ Dispensaries llis leisure time was devoted 
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to the study of natuial histoiy aud he was a recognised antliority on 
rotifers aud mosquitoes An active supporter of the Royal Society, he 
hold the position of Piesident in 1910, and between 1900 aud 1925 he 
contiibiitod tcu papeis to our Proeeediugs Himself an enthusiaatio 
woiker, he spared no effort in helping to interest others m natural 
history, and his loss will be deeply felt by this and kindred societies 

Dr fliii Vndav l>an££i IMofessor of Qeiiernl Geograph\ at the 
Chalks IFniversity ot Pr.igue, was killetl in a motor acculent on IJth 
April at Jios Ang* Jes Jn the comse ot his ex1ensj\p 1ia\«Is, he visited 
Australia and was iiUKle an honor at \ meinbci ot the Ro\al Society of 
Quecnslniul ni 1910, smu when he has conlmiicd to be a corresponding 
member In 1919 he was appointed to a piotessomhip at Piagiie, but, 
soon ait<r, he It it to lak* the post ot (Jonsul-ptmcial in Sj'dnev and 
(liirnig this second visit he contiutud lus scemtific woik m Australia 
He WHS the autlioi ot minuKius puldieatums, and h\ his untimely death 
at the nge of 1ort\ -eight the world has lost one ol its leading geogiapUers 

;Mr IkiwlautI lllidge, a past memlKM ot the ScKietv, dietl on I7th 
Pebiuaiv, 1929 He whs lioru xii Knglaiul, but came to Brisbane nt the 
age of nine He was api>oiiitid a pupil teacher m 1868 but left the 
Depaitiiient ol Public liistiiiction in 1876, and nttoi short seivue in +he 
Railway Depaitriient he becdiiic ahsociated with the South British In^ui- 
anee (kmipany, and latei with the Pommeu lal TJmoii Assiiianee (\>inpany 
He was a piommtnt iiKiiiber oi the Queensland .Naturalists ’ Club, and 
published man} jiapers in the joniiial ot that Soiieti 

MODERN DKYEIiOPMENTS OF PHYSICAL SCIENCE 

As the mniu topic ot this Piesidential Adilrtsti T hhall atti'inpt to 
review, fiom e<rtHin aspects, the dcMlopment of PlnsicRl Suciue dutmg 
the past few decades, that is, during the p< uod of tiansitiou tiom 
“claJV»icaP' to “modem’’ physics Thm peiiod has heen one ot great 
activity HI all hiainhes of the subject, in the applied as well as in the 
experimental and theoretical 

The gtnieral puWie is intlmed to os< r-estimate tlif imjiortance of 
the twhinital side ot scienee, to regal d for instance wiiek>sa, X-iavs, and 
motor ears aa denoting tlie iinpoilant acliie\emenlg ot phisical science, 
and perhaps for tins i(‘nM)n tlicie is soiuetimeB a tendency toi the worker 
in pure scienie to dcpiecate the teelinieal side ot his siib|e<*t Whde 
essentially ot seeouclui} imjmi teuce, technical science plavs an important 
part in the devoloprneiit of pure scienct*, for tec Imical pioblcins frequently 
icH|inre for their solution research woik that jields results ot value in 
pure science, and technical applicdtiom^ make available to the research 
worker mstiuments and appliances which make possible oi greatlv 
facilitate hw expeiiuioiits More important still, the result ing demand 
of industry for men trained in scientific research adds ver} materially 
to the attiactivencss and poasiluhty of a scientific cinoer, and so largely 
increases the mimbei ot lobcarch workers Uamed and mterjcsted m pure 
science This fruitful co-opeiation between pure nnd applied phvsioa 
and mdvwtry is growing , pure physicists are being employed in industry 
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to an mcreaaing extent, and Diombera ot the etaffs ot the research 
laboratoncb of luAJiufacturing eompaines are publishing many \alaable 
papers on pure Physics 

Of the expeiuneutal ^^olk in Physics two fccitines chU for comment 
the enormous output rebulting horn the disi()\ery ot elections, X-iays, 
ladioactivity, &e , and tlie incieast m the aciuiacx and m the lange 
of experiment, due m part to the natural iminovonunt in tccluiKpie that 
<oiues with cxpciieiite, anti in pait to the impioveil expeiunontal iacili- 
ties tesultuig timn the collaboration ot the jihysuist engiiinr, chemist, 
and instrument niakoi 

For instance, the absolute mcasuicment of icsistanee is a measuie- 
meut of great pi actual nnpoitnnce and has theielore been the subics't 
of inanv investigations, about IbW the pinbal>le eiioi in the incMSure- 
mcnts was of the older ot I in 2 000, m 101 1, 2 in 100,000 -.\gaiii, in 
JOPj, X-ia> wave lt»ngtlis tonid !«* measuTe<l in teinis ot the lattice con- 
stant of loek salt with a ]nobat)le eiror of about 1 per cent to-rlay 
the probable eiioi is estiiualed at a low paits in 100,000 

Eltctio-inagiu tK radiation iuniishes a good illustration ot the 
( xteiision of the laincc of < \p< lumnl Pi loi to the diseoverv of Treit/iaii 
waves m 1880 and X-iays in 1805, oui knowledge of radiation was Iniiited 
to the visible spcetium mid a sboit distance into the infra led and the 
ultra violet To-da\ tlic gaps ladween the Ileitriaii waves and tlie infra 
led on the one side, and betwitii the nltin \iol(t and X-ra\s on the 
other, have been filled in, iiiid radiation is investigiiled ovei the whole 
range ot wH\e hngtiis tioni moie tliaii 20 0(K» imtits m (he case of the 
waAes used iii wnehss telegrayiln, down to less fhaii 02 x 10*^ im in 
the case of liaid X rays 

The mw knowhdge ganud b> exiniiment has nefchaitatid piofouiid 
modifications ot plusual thioiies, and it is these TnodifuMliinis and 
especially the concspondiiig change in the outlook and (he attitude of 
mind of physicists, that ] wish to discuss 

Let us consider the portion of ilassical plnsus tow aids tlie end 
of last cimtuiT Takmg tor gi anted the ideas ot space, tune, and cither 
matter oi energy, and ashumiug ceitain propeities of a universal medium 
named the ether, it had been possible, bv expeiiment combined with 
inductive and deductive leasomiig to build up what promised to be a 
complete description ot pliysical iihenomeria New phenomena could be 
desciibed in terma of known phenoiinna nlicadv desi ubed in terms of 
the fundamental ideas, phenomena eould be grouped togethri by hcien- 
tifie laws, which again could be inler-eonnecled by physical tluxiiies, 
thuh the dynamical thtorv ot heat bi ought tlioimal pherioineiia within 
the realm ot mechanics, and the eleitio-mugnetie them v of light siucess- 
fully connected optical and eltcliical phenomena Tt v^emed possible, 
therefoie, that one comprehensive dynainieal theory might bo foimulated 
which would embiace the whole longe ot phvsnal phenomena Ceitain 
diflSculties existed, for no aet of physical pioperties ndeciuate to explain 
expenmental facts could be assigned to tlie ether, and as a consequeace 



4 


PBOCEEDINGS OF TH£ WYKh SOCIETY OF QUEENSLAND 


It HHb not found possible to give a purely dynamical explanation of 
electncdl phenomona In this connection the tolloviing extract from a 
speech by Kelvin dehveied during hib jubilee c elebrationb m 1896 may 
be quoted — 

“One word characterises the most strenuous of tlie efforts 
Joi the odvaneement ot science that f have made, perscvenngly, 
during fiftv-hvc years, tliat woni is * failure ’ I know no more of 
electric and magnetic force or of the relation between ether, 
eleetiicity, and ponderable mallei than 1 kneu and tried to teach 
to ni\ students ot Natural Philosophy nlt\ a ears ago m my flrsj 
siasiou as Professor 

That the won! “failure^ refeis only to the final result ol these par- 
ticular efforts, and must not accepted as a ciiticisni of the value of 
Kelvin's work, is made clear lu the following statement by the late 
Protessoi FitaOerald — 

“Though he lumseli has desfrilied those efforts oh resnltiug 
m ‘failure' his contempoiaiies and diseiples se<* a siJcc<*ssion of 
hiiiliant suceesHis, winch ha\e not, indeed, tullv conquered the 
(itad<l ot ignoi'anee against aaIikIi they wen direeted, but have 
uevoitheh'SK eoiiquered main and fair distiiets, and advanced 
the ai lines ot knowledge in then leeoimaissHiice of this citadel to 
an extent that was only possible for u great general, an mdefatig* 
lAble and cuthusiastK genius ' 1 

Plnsies hud bien developed as an exact scienee Starting with the 
fiuidn mental assumptions, b> accurate leasoiiuig, experimental facts 
weie (omdinated by scientific laws which weie confirmed by repeatcKl 
experimental tists liolh direct and indirect and these laws were 
cooidinatecl bj the accepted theories which made as tew nsHiimptions 
aa weie neec^ssary for thou clFective use, and moieovei tlu^he assumptions 
were as simple as possible, the ami being to explnn the moic in terms 
of the less toniplex Mechanics appeared to he the simplest and most 
fundamental of the blanches of physics, hc'iice the niuneions nnauuessful 
attempts to design meidianical models of the ether and so to formulate 
pundy ineclianieal theones of light and electiinty and magnetism 

This apparent exactness of elnbsical physics we now believe to have 
been illusory Iltimate truth is without meaning when considering 
scientific theoru»s , the only test of a seientifle theory or of a seheme of 
bcientifie debcnption is eonsisteney’^ and adecpiacv, for, ot two schemefl 
mutually contradictory but mdividuanv consistent and adequate, it la 
impossible to say that one is right and the other wrong Now certain 
obiterved facts obstinately refuse to fit into the classical scheme, which is 
therefore found to be inconsistent If the building of the scheme is 
accurate, then the mconsutency must be due to the foundations^ and 
critical examination has found this to bo the case Naturally, physical 


* Life of Kelvin, p 984 
t Life of Kelvin, p 1066 
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laws have been but veiy slightly modified by the noei^ssary adjustment^ 
for these were, and are, direct statements of observed r^ults within the 
aconiaey of experiment, but fundamental ideas and physical theories 
have been profoundly altered 

Towards the end of last centuiy the discoveiy ot X-ra^s and radio- 
activity, and the nse of cleetiou theory, opi*nod up a new and wide field 
foi research This pioneer work naturally Licked the aecuiaev of the 
oldei work both in expenment and m theory Measuieuients wne rough, 
and lavrs and theories were formulated that only very roughly agreed 
with exponnieutal results and that soniotimeb w'ere mutually uk ousistent 
In fact, supeificially, it appeared as though physics had ceased to be 
on exact science This was .1 necessary pliase oi development, tor lough 
measuiemenis prepare the way toi 11101c exuel measurements aud lOugh 
theones are tentative and tompoiaiy , they suggest bnes of experimental 
research and assist in the evolving of the nioie accurate theoiies that 
n'place them 

One eifect of this phase was, 1 think, a general stimulation of 
scientific imagination Stiict oithodoxy was no longer possible, and the 
minds of physicists in geneiul vveie thus prepaienl fop revolutionary 
attacks on fundamentnl piinciples ot classical theory The nature of 
these attacks and the changes which have followed are liost illustrated 
by considering briefly the more stt iking developments 

In 1881 , J J Thomson had pioved tlieoretieally that a moving 
charged particle posst*ssis additional kinetic eiieigy, and therefore addi- 
tional maM, by virtue ot its electiie ehaige Tlie discoveiv of electrons 
and the measurement ot Iheir mass and chai ge gave particular importance 
to this conclusion, for tlie fact that the ineaHiired mass ot the election 
was veiy much than that of the liglitest atom suggested that the 
mass of the electron v^as entirely electrical, and as a fmthir extension 
that all mass was electneal in oiigin Now enU illation, mcoiding to 
elussical theoTV, showed that the chctrual mass of u ihaiged particle 
ineieaMS with its veloutj, a conclusion that was subsecjneiitlv piovcsl 
eonoet by the expciimental measurements oi Kauffmnnn and Hucherei 
Not oidy did mass, being voiiahic, thus lose its fimdfniiental character 
as a measure of mattei, but it actually became iiidetei inmate, tor 
abHolute velocity has no physical significance, only velocity relative \o 
some fixed frame can be measured and the Aliehelson Moih'y expenment, 
which had failed to detect any motion of the caith relative to the othei, 
appeared to make it iiU|)OShible to regard the ether a« such a fixed frame 
of reference Here then was a fundamental difficulty the lemoval of 
which involved modification of the foundations of elussical physns, and 
such a solution was forthcoming Lorent/, staiting with those general 
equations of the electro-inagnetie field which arc the foundations of the 
electro-magzietrc theory of light, considered two systems in relative motion 
and found that, by making certain transformations, the form of the 
equations became the same in eithei system, that is to say, an observer 
in etflker system would observe electrical phenomena taking place in 
both ayatems according to the general equationa, but the observed 
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magnitudo of a particular length or timo must be different for the two 
obKcrvds, in order to preset ve tins sameness of cleetio-magnetic equationa 
Thus, ushunnug dii electron to he spherical ulien at r<*bt nddtive to an 
obseivei, when m motion it would, as measured by him, be contracted 
in the due( tion ot its veloc it\, and its ob&Mvod eh ctiu hold would differ 
from the field olwived when at rest In turns ot his tiansforraations 
Lorentz found ixpu^ssioiis foi the* mass ot a ino\ing electron which are 
in good agieeineiit with < vpciinuiital nu dsni(*nieiits made at a latti 
date (1909) by Budiiui 

Emstein startul tiom a diffeienl juunt ot view, he examined the 
piinciplcs of leiiKtIi and time measuieinonts, and showed that the existing 
ideafl were indefinite and inadequate, but, assuiiuiig the \(lo< itv of light 
m empty space to bi conslaiit, Ik showed that a eoiHistcnt scheme 
lesuJtcsl if existing ideas of spaee and tune wen replaced by the ideas 
iniplifd 111 the Lorent/ transloiniutions, and thus he laid the foundation 
upon which he deseloped ins Iheoiv oi itla1i\itv 

The revolutiouaiy natnie ot I his tlieor\ is at omi apparent Mass 
loses its essential < liaiucleiistu ol (onstH1l(^, and iriattei ceases to be a 
tnndiunental entity, time and s])ace can no longei l>e legaided as liaving 
indepeiulenl existence and om thiee-dimensional space wulh lime as an 
independent vaiiublc is leplacKcl h\ u tom dimdisioiial world iti which 
time aud space aie inter lelated In tins four dimeimiounl world, as 
diweloped by Kinsteni and Minkowski, oui oiduiaiv peiceptnal ideas 
ot j»h>sKal pheiiomenii disappeai, and onh the highly e\peit mathe- 
niatidan can find Ins wu> with teilninty The lesults ol such excursions 
can, h()we\ci, he interpreted m teims ot plnsicnl phenoimma and be 
aubiecled to expciimental test 

Oui toiinei appaioiitly simpli concepts base, then, been replaced 
bv more abstract and inoie complex concepts, hut with the gam ot 
defmiteiiess and colLSIstene^ That the inw concepts aie more complex 
and more difficult oi apprchensiou than the old is illuatrateJ by the fact 
that maiiv ot the oliiections at hint otleicsl ti> the tiuoi>, ami many of 
the pioposed expeiimeiiial tests, wen based on iallacious reahouiug 
resulting fnim the paitial eat lying ovci ot the old ideas into the 
relativistic scheme 

Anotlier featiiie of gieat signilieanee has he in the development of 
statistical methods ot investigation and the taller lecognitioii of the 
htdtihtical naliiie of inan> bcieiitific laws that is, the realisation tliat 
the regularity of the phenomena desciihed, and tliciefore tlie ac'curacy 
of the laws, depends on the tact that the oliseived phenomena lepiesent 
tlie average effeets ol an enormous nuiubei ot e\euts oecuning lu an 
imgulai haphazard fashion Tins devplo[>meiit is n mcihsdiy outcome 
of atomic theories Towards the end of last ceutuiy, the atomic theory 
of the stiucture ot mattei aud the dependent molecular and kinetic 
theonch woie indispensable to physicists and chemists, but it was impos- 
sible to observe directly the properties of an mdividual atom- or mole- 
cule, so that “molecular leality “ was titill an open question Since then 
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the lUveHtigation of electrons and gaseous ions has Ird to the theoiies of 
the atomicity of electiicity and the electncal stiueture of the atom, 
moreover, oh mg to the great amount ot eiieigv possessed by certain ions 
it has been posbible to obseive the behavioin ol uidi\ulual parlules, and 
thus the atomicity of matter and of electricity has bcM^ii hi ought fiom the 
n^alm ot speculation into the laugo oi expeiinitnlal knoHlcdgt* 

Mont of oui exper inientfll obseivations, howeier, an large scale 
observations conct mod nith vei > laige ijuiuIm^is ol atoms and so involving 
vpiy laigi* numbers of disciite pluiiomeud tbe\ thcicJ'on' deal Hitb 
avpiDce effects oiil}, and do not give us diust and iimumvmal intonna- 
tjon as to the natuie ot the individual phenomena Tlie observed piessmo 
and tciripeiatuie ot n goh aic such aveiage values lepieseiiting the 
average offtcts of the motion ol individual molecules, and the kiu(‘tie 
theoiy IS a statistual inv instigation of the jdienonuna, making as ten 
und as siinplo assumptions as ]ios able ns to tin imtuie of the molecidi^s 
and till 11 encoiniti is, it ixplains the piopei ties of gases, but it does not 
give us an exact account of the d>iiami(s of ail individual (‘ncountei 
An «»s.s<ntiiil Icfituie of such statislnal invistigation is the use of the 
laws oJ probability Jt wouM bc‘ quite impossible, loi inAtaiice, howevei 
simple mil dvnamual assumption, to investigate luathenidtieally the 
history ot am one luoleeiile, but, by iissuming that a iinmlHU ot oecur- 
rences aie (spialh likely, we aie able to enkulate the most piobablc 
average piopnties ot oidinaiy molar quantities ot gas VAbnli contain 
very large nuiubcjs of iiiolcc uhs • 

As tdi back as 1S77, 13oltzmann had given an explanation of entiopy 
111 teiiiis of piobabihl^ and thus arrived at a statistical proof ot the 
stiond law ot thei modynamics, but the lulbi devclopmenl of this idea 
did not occui till the In ginning ot this teunuy The setond law ot 
themiodyiiamifs deals with the transfer ot heat, it states geneiallv that 
the spontaneous transfii of heat is Irorn hottei to colder bodies, and w) 
asserts a goneial Itniduiev low aids cHpiahsalion of lempoiature It is 
a law that is veiv ieadil> applied to phNsienl and ehemual pioblems, 
and foims the basis ol a vast <imouiit ot theoictual work, the conclusions 
of which aie m a gi cement vMth oxpciinient, so that it is legaided as a 
very geneial physical law of tested vabdit> within its spheie of opera- 
tion It we extend its spheie ot operation to include the whole universe, 
we arrive at the couclugion that a univoisal and continuous degradation 
of eTiorg> IS taking place, and that the nniveisp as a whole is moving 
towaids a state ot stagnation in which no furtlui ineigv transfeis aio 
posBiblo 

As a statistical law, however, huikd on piohahiJity, the weond law 
ot thermodynamii s states the moat probable results Dynanucallv a 
slower moving molecule may give up eneig> to a fnstei molecule, and, 
from the point of view of dynamics, there is no i < ason w by, in a vessel 
containing a gas, the faster moving molecules hlioiild not drift to one 


*1 cc of gas under normal condition** of temperature and preuure 

contains 27 x molecules 
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Ride aud the slowei to the other, thiia cauBing a meaflarable differoioe 
of temperature m the gas , just aa there is no reason why a bridge player 
hhould not receive a hand eonaisting of thiiteen spades every deal for 
ten yeaiH In each case, however, probability calculations show that the 
odds against such an occurreuie aie so enormous as to make it unneoei^ 
sary for us to take the ponsibilify into piaetical consideration 

While, then, we can use the second law of thennodynamies with 
every confidence lu the spheie ot action ijiopci to it, we cannot assume 
it to be of univeisal validity, we ean oiilv use it in relation to phenomena 
fcucli tliat I lie laws ol probability may be assumed to be valid 

Similarh, the utomicitv of electiicit> indicates that oui expen- 
mental laws m electiieity and luagnelisni are statistical laws and that 
our piactical nipasunuueiits lepicscnt nveiagc* values Ohm’s law, for 
instance, states th(» largt sca^r experimental fact that, to a very high 
degree of accuraiv, the cuiicnt in a conductor is proportional to the 
clectnc loicc, on the small stale, the ouiieut consists of a dnft of 
elections and the clcetiic foico vain^ vpiy lapidlv from point to point 
inside the conductor, which itself beeomes a sliuetiire of electiic chat flies 
Cuirent and eleeti ic force Iheiefoie aie mt^asured only aa average values, 
and thougli the statistical law is so simple no satistactoij' thooiy lias yet 
been advanced which destribes the actual movements of individual 
electrons within the metal An electric cunent, then, ean no moie have 
ii constant value than can the number of sheep passing per second through 
a wide gate, Ihe current may have a constant average value but fluctu- 
ations must exist, and, in some cmsch, il is povsible to detect them 
experimentally In a wiioless valvf, the electrons aie emitted from* the 
hot filament in haphazard fashion, and, lot h strndy average value of 
the anode current, fiiu tuatioiis will be jiresent whose nature and magni- 
tude can be CHleulated in terms ol piobabilUv By means of a special 
amplifier, Hull measured these fluetnalions and obtained lesuJts in cood 
agis'ement with theory 

The first step in modem oleefiical theoiv is to asciibe to the elec- 
tron and the piotoii, winch aic the “atoms” of eleetricitx, the simplest 
pioperties which vmU aeconnt foi oui Inige-scnle ileetiieal law^s Now 
the basic laws of electncity and magnetism can only be accurately 
expressed in t( ims ot inathematical analysis For nistanee in oaleulating 
the force between two chaiged bodies bv means oi the liners** sriuare 
law, it IS neecHsarv to considei the actual chaiges as built up of a large 
numbei of elements of charge The obvious pioeodnre, therefore, la to 
ascribe to elections and piotons the properties ot such elements of charge, 
and Ro to assume that they will behave lu dcronlaneo with the general 
laws of oleetro-inagnctism The validity of this assumption will be 
discussed shortly 

The behavioui of elections and of charged atoms aud molecules^ has 
also been studied by more direct methods, the defiectious of such particles 
m electric and magnetic fields have been ineasuied and the leaults of 
such experiments are consistent with the above assumption, provided 
that the necessaiy relativity corrections are applied in the case of the 
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faster moving particles. Agaui^ during cettain radioactive changes, 
charged helium atoms known as a particles are ejected with such high 
velocity that a single one impinging on a Hnorescent screen produces a 
visible dash of light, or passing into a suitably arranged lonuation 
chamber gives n&e to a detectable amount of ionization, and thus direct 
observation of individual particles is possible Obborvation shovm that 
these particles are emitted m haphazard fashion, and that regularity 
only appears when average values are considered This suggests thi^ 
aqy one atom is just as likely to disintegrate as any otbei — that is, that 
the disintegration of the atoms ih a cliance occiureuce, and that there- 
fore the probable number disintegrating in any shoit interval of 
time will bo a definite fraction of the whole number, trom which the 
exponential law of deeay is an immediate deduction The experimental 
validity of the exponential law of de<ay thus oonfims the result of direct 
observatioiifi , the legularity ot the statistical law ot decay confirms the 
assumption ot ii regularity oi fortuitousness ot the individual disin- 
tegrations 

The woik of Rutherfoid and othois on the scattering of a particles 
by niattei also gives a good illustration of the direct use ot statistical 
methods A nariow beam ot a jiai tides was allowed te impinge on a thin 
sheet of metal foil, and the i elation between the angle of deflection and the 
proportion of the whole number deflected to this extent was determined 
by direct counting As«>uming the in veise sqiiaie law to bold for the 
force between an a jiailicle and the nu( Icus or positive poi tion of an atom 
their shortest distance apait was calculated in terms of the angle of 
deflection, and by probability calculations, a formula was deduced 
giving the avciage distiibution of the scattered particles The agreement 
of observed results with the iot inula foi a gnen range of angles of 
detiictiou was evidence, thcrefoie, of the validity of the inverse square law 
foi a comsponding range ot distances Tn this way it was possible to 
prove mdireitly that the invoise vjuare law holds at distances very amfill 
compared with the size ot the atom, and therefore that the nucleus itself 
IS veiv small — lOhults of the greatest importance in theonea ot atomic 
stiucture 

This biief discussion oi statistical laws sufficient, I think to 
indicate certain gtmeral ]>omtN of view 

Btatistical laws, though of the greatest piacticnl importance, from 
their very nature cannot be regarded as exact in the mathematical sense 
It 18 common to hear physics described as an exact acienoe and biology 
as inexact , the difference is one of degree, and the greater aeourscy of 
physios IB in part due to the fact that atoms and elections are smaller 
and more numeioua than the units of the biologist Many methods of 
attack ai e common to both and we may expect in the future, at any rate 
in statistical science, even more mutual inspiration betw^een woxkers in 
the two subjects 

Again, statistical laws, being based on probability, can only be 
expected to bold good when probabibty calculations are possible* tbat 
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ifl, foi phenomena Hiich that wc may assume we aie dealing with groups 
of largt minilx'rb of events all ot which aie equally probable Any frc^ 
influence thtTcfore introduced into such u system may upset this equahty 
and invalidate oui conelusioiih If, foi instance, a homogeneous 
sti'el < ube be tossed into the air and allowed to fall to the ground, 
we can state ns a statistical law that toi any large number of trials, 
A, a given face will be uppennost appioxi mutely \/6 times, and the 
IdigiM A the gioatei the acciirm y ol the law If, howevei, the cube wer“ 
magnetised, the aymmetiy would be destine ed and this statistical law 
would no longer be valid Until, then, it is dthintely demonstrated 
that life and mind cannot be tegaidixl ns possibly constituting such 
luflueniis, the phvsuist cannot osscit that stutistnal plnsicnl laws will 
net(*ssai)h apply to biologunl phnionuna 

Again, statistual laws uie umsat tsh iiig fioin the philosophical point 
of view , they give iis the practical cflects ol a nnmhoi of disiiete events, 
but do not (Icsciihe the iiKlividual ivinls thcmsches Working back 
Irom stntistieni laws we can find desenptions of fhe clonicntnl events 
wliKh aie satisfuctoiy as fai as these laws me coiueined, but wo cannot 
nsHCtt that these desenptions me eoirect, toi otluis might be equally 
satjsfactoiy We lan, howevei, fissert that a description is incorrect 
or mconiplefe it we find that m some new lonnectioii it leads to conchi- 
aious inioiisuitent with expeiience As mentioned above, the assumption 
that individual cleotioiib and piotons behave in accordance with the 
general equations of the eleetio-magnetic field is consistent with the more 
basic expeiimciital laws of elect! leity aud magnetism and with such 
direct measurements on electrons and ions as liave bien possible, but 
the phenomena here involved an* laige-seale phenom(*na and we an* not 
justified m expecting that the same desciiption wdl neeessaiilv be satis- 
faetory for the atomic scale, and, in tact, all atti mpts to apply classical 
elect po-niflgnetie theory to electrons within the atom have resulted m 
failuie 

The problem of atomic stiuetuie affoids n good illusliafion of tins 
djfflcullj A static atom built up of piotons and eU*etions and having 
the unclear structure demonstiated by Ruthertord's experiments cannot 
bo Htable, while a dynama atom consisting of elwtrons ilescTibing orbits 
about the nucleus ai« do planets round the sun is also impossible according 
to classical theory, foi the elec (tuns, having aiceleiation, would ladiate 
energ> and the oibits would therefore contiuct until the electrons fell 
mto the nucleus, moreovii, such an atom could not emit radiation 
coireaponding to the sharp lines found m spectia 

A partial solution of the problem came from the development of 
quantum theory About the beginning of this century Planck began 
hi8 theoretical investigations of the radiation from hot bodies He 
found that caleulations based on classical theory gave rosults incon- 
sistent with experiment, and was thus led to postulate a kind of atomicity 
of radiant eneigy The basic assumption of the quantum theory is that 
radiant energj is emitted and absorbed not continuously but in definite 



PBfiSlDBNTI^L IDDRF^ 


11 


discrete “atoms” known as quanta, but unbko the “atoms” of elec- 
tiioity these quanta of radiant eneigv aie not all ecjualj ior the amount 
of eneigy m a quantum is equal to the fretinencv of the radiation 
multiplied by a imucrsal constant known as l*lanck\ (pmutum of action 
ThiH theory soon found other applications to liithoiio unsolved problems 
fiuch as the phenomena of photo-elec tiic etinssion and (he >unation of 
the bpeeihi heats of solids wilh tempt latuie hut its most fi uittul develop- 
ment (ommeneed m 1P13 when Holir pnldished a f|uan1iim tlusirv of 
the stiuctuie of the hydrogtm atom whuh aceuidtoly explained the 
observnl relation hetwoen the fn^iuencus or ceit.un seius oi lines in 
the h>diot'en speetrum 

Boln s model of the hydroy^cii atojii ineoipoiatcd liiithei fold’s 
positive nucleus and consisted of a proton as niielcns u ith <i siuhIc eh c^tion 
deacribiiiK &n orbit about it in acLordame with the nufise squaic law 
of force, the path of the eltctron is Ihcieton a (iiile oi an illipse, but 
at hist Bohi only consult led tjieulai oibits Aittndni^^ (o classical 
1heor\, any ellipse would he a possible orbit, its hi/e <l(pendinf;C on tht 
total energy of the atom, and again m any oibit the f let lion would bo 
radiating eneigy, but liohr based his theoiA on thieo ]>ostnluteh which 
leprefricnt radical depaitutis from tlasMtMl theory lUaiiek's universal 
constant h has the* dimensions of energy multiplied bv tune, that is, the 
dimensions of “aetioii,” wliieli is a most irupoitant quantity m 
geneifliised inerhanies llohi assumtd — 

(i ) that only those oiliits are possible lot whicli the “attion” is 
a whoh mmibn multiple of A ^fui t in iilar oi hits this means 
that the aiigulai moment uni is nl\/2it) , 

[ii ) that these oiliits are non-iadiating , 

(ill ) that radiation occurs wlun tlu vlutioii passtN fioin one 
orbit to anothei, and that the iiecpieiic^ oi Ihe radiation is 
given by v h E, wheir E is the decease m energy of tin' 
atom 

This theoi> haa miico been extended to intlude elliptic mbits and 
ntoms with moie than one extia ninleai electron, and haa pioved of the 
gieatest yaluc ju intioduciiig regularity and oidei into spectroscopy 
In the spectrum of any elenmit it is possible to select sets or serns of 
hneB whose fiequenciet* show a simple iiuthiMetual lelation, and auch 
spectral senes occur in the infra icd, the visible, the ultia violet, and 
in X-iny regions Quantum theoiy not only < xpluiua such senes, but 
also explains the effect on lines of electiic and magnetic fields, and 
again the fact that ccriam nones ot linoa aie multiple 

Two of the simple! applications yyill st'rve to illustrate the accuracy 
of the theory and also the accuracy ot modern apectroH(*oi)y An atom 
of helium that liaa lost one* election should base the same structure ab 
an atom of hydrogen, and ahould therefoie giye similar spectral series 
This IB found to be the case, but accurate meaBUiements show that a 
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constant known as the Rydberg constant, which appears m the mathe* 
umtical formula desciibiug the series, is Hlightl> different for the two^ 
being 109677 70 ± 04 tor hydrogen and 10972214 ± 04 lor helium. 
The diffoience beti^cen the two values aiises from the motion of the 
nucleus, for the electron dosenbes its uibit, not about the eeulie ot the 
nucleus, but about the centre ot mass of the tw'o, from these two values^ 
then, the lutio ol the mass ot the election to llie mass of the hydrogen 
atom can be ealciilated, and the result is found to a^ree with othex 
detemiinatjonH of this lutio within the linnlb of oxperunenttjl accuracy. 
Again, in the cane of the h^diogen atom oi the sniglv loni/ed belmm 
atom, if the mass of the election is suppnsc'd eunstaut, all elliptic orbits 
with the same maioi axis should conespond to the same* amount ot 
energy, but, it the sanation oi mass wuth velocity demanded bv the 
theoiy ot relativity is taken into account, the cneig> dependh to a ali^t 
extent on the shape ot the oibit as ivcli as on its niiijoi axis B> 
making the ic^lativity collection and apphmg qiiniitum piiiieiples to 
the Rhape as well «s the si/e oi the orbits, KoiiniicufHd showed that the 
lines ot certain sei)4>fi in the spcetia of hydnigen and of loni/ed helium 
should have a ‘‘fine htiiictuu*,” each apparontiv single line really 
consisting ot soveiaJ lines \eiv close together This fine btiueture has- 
been obseivcd, and measured \aluc« ol the sepanition of Hit lines are 
in satiafactoiy agieenient with the calculated valuis 

For a hiial illustration ut the possible scope ot c(uautuiii theoiy 
and also of tlie untc»tteicd fiights of modern physical thooiies, we may 
pass from the ultin-inieioseopu world ot the atom to the woild of stars 
and inteistellur space According to the theory of relativity, when a 
body guiTib 01 loses en(ip\ its mass iiieic»aRes oi decUHses bj an amount 
et|Uol to the energy change dnideil bv the scpiaie oi the \elocity of 
light, and thus mass and ciitigi appeal lo be mutually eonveitiblc* — 
a view that is suppoilcd In asti ouoinic al Timasuiciimuts ot the si/e and 
brightnc^sH of the hxed stais 

Now' for tlu» past thiitx yc.iis xaiioiis inxistigatois have iiitasuied 
the cleetneal conduetivitx ol guse> that icuiiains niter all obvious c*ansea 
ha>e been hIJowchI toi, and cxpennieuts at ditTcient altitudes and under 
very vaiious conditions ol lumicshate suriouudings sugge^st that this 
residual conductivity is dii^ to ladiations reac^bmg the earth horn outside 
Measuiemcmt sliows that such lodmtion must be* much moie penetrating 
and therefore of much higlni fiicjuencv than anv known ladiation of 
terrestrial origin, toi a bp' ot n oi 7d c in ot load only reduces its effects to 
about one-hnlf Some* obseiveis claim that they have detected a 
greater intensity from the direction of the Milk> Way, but thete is no 
decisive evidence that the intensity vanes with the direction, the con- 
clusion IS thciefoio that tiunc exists a cosmic radiation originating 
m mteistellar space of trcsiuency much highei than that of the hardest 
y rays 

S/Iillikan and Ins colleagues, by sinking electroscopes to different 
depths in a snow-water mountam lake, measured the absorption of 
cosmic rays by water, and have analysed the results with a view to 
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determining the frequencies present Millikan toncliules that the coamic 
lay specirum consists of certain ilehnite trecpumy bands, and in a 
recent paper he shows that these fiequeiicns ^ n* consistent, in terms 
ot lelatnity and quantum theory, with tlie view that cosmic ladiation 
IS due to a process of atom builduig taking; plrice in inteistellar space 
lie identifies thiee calculated fiequencjes ^\lth the foimation from 
protons and elections of helium, ox^\gen and silicon atoma, and finds 
that Ihc. leldtivo luteusitics of cosniie ia>s of these fiequeiieiea loiiespond 
with tht relative pievnlence of these elenieuts in meteorites 

The total annihilation of an atom ol Indrogen b> the proton and 
electron neiitialismg earh othei winild give ladiatiou ot a fi(H|ucne\ 
about foiii times ns gieat as that ot the haiclost mvs obsei\i(l, Millikan 
concludes, therefore, that cosmic rays givt no (‘vidence of the disappear- 
anee of mattei lu inteistellar space, and that tins process is lestintcsl 
to the interior of staia 

Thus, from observation of the late of dischnigo of an electroscope 
under diflfeient conditions, it has been pnshible to build up a ciuuntitative 
theory of atom building in inteistellar space* Intel preting obser\ed 
facts in teimw of modem theory, it is possible, then, to formulate the 
following theory of (osinic proc'esst^s — Protons and electrons, which 
exist in abimdauce in mterstellai space theie combine to foim atonia, 
and in so doing emit cosmic ra>s, these atoms aggiegate under giavitatioii 
forming stars in the interior of which imciei conditions of veiy high 
tempciatnre end picHsure, matter is eomtited into eneig\ which 
evcntuall> passes to the outside of the stai and is ladiated To eomplc»te 
the c>cle, Millikan adds the biiggestion, as \et unsuppoited b\ 
experimental fact, that iii interstellar space radiation ina\ be lec oiiverted 
into protons and electrons On the other hand, Jeans, who also has 
devoted much attention to eosinie ph^sies, legaids the '^eeond law ot 
thermodynamics as univerBally ^ahd, and so lules out the possilulitv 
of Millikan’s last assumption 

Great as have been the nchievements of quantum tlnsiiv, it is 
impossible to regaid it as vet adeipiate oi mentally 8atjhF>ing It 
desenbeg accurately the emission and absoiptLon of radiation, but tails 
to describe transmishion phenomena such as interference and diffraction 
The rules for applying ciuantum theor> to atomic stiueture at first sight 
seem mvatie rather than scientific, the theory gives no account of the 
actual proceM ot radiation, but merely represents it as the leault ot 
the passage, in some uncompiehended tashion, of an cdei'tron from one 
orbit to another, and there is the philosophic difficult^ that the natnre 
of the radiation depends only on the initial and final orbits, with the 
implication that the present functioning of the election is decided bv 
its futuie state 

NotwrithstandiDg these difficulties and inadequacies, applications of 
quantum theory have been so successful that it seems certain that the 
theory, while not the whole truth, is at leMt partially true , the quantum 
of action appears to be indispensable in physical theory and there is 
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little doubt that jt will be eniliodied lii fiituie tlieonon which, foi 
instance, will dt scribe the pio(H*ss of radiation emission and adequately 
explain ojitical phenomena as statistical lar^^i-senle manifestations of 
disci ete small-vnle pioeesaes 

Nuinerous attempts have been made to devist hchemes ol (tuuntiiTn 
mechanics which ffive toirect M»sults when applied to citomu piocesses 
and \et avoid the dithniltns ot tlu oidinai^ quantum Iheoii Perhaps 
the most sueeevsful of tlusi is wav< imchanics, v\hiih is iiascd on the 
analogy between wave motion and the motion of paiticles In dassieal 
meehanns it ean be shown that ioi a paitidi iiiovmg in a laid ot force, 
the path ot the paitide hdwceii any two points is siidi that the 
“mtion” IS a iiuinmuin, ainl similaih ni geometneal optics the path 
ot a rav of light is sndi that the time t.iken is a rniiinimm With a 
suitable ehoice ot sVMnhols and conditions it is jiossible, tluiefoie, to 
make a s(»t of Lciiiatioiis lepnsint either i,iyh ot light oi the motion 
of panicles 

In nccoidance with the wave* theoiv of light, irtvs ot light must be 
leplaecxJ by wave motions, and tlu pinuiides ot gcxmaqiual optics 
can only bo applied when wi aie consideiing large distances Foi 
distances compaiable with the wave length of light, quite diffcicnt 
ininciplcs apply, as is shown b> the phenomemn ot diftiaction 
Following this aiialogv, it the motion of a pariicle is lejutsentid bv the 
(Hpiatinn of a wave motion, elassual mecliuincfl becomes n luge scale 
description toi H*spouding to geoiaettual optics, but, tor atomic distances^ 
the jinnciples of clashieal mechanics no longer hold and the piiiu iples ot 
wave motion must he snbstitiiled In viave niechanus then, an atom is 
icpreseiited bv a set ot wave motion c(|iiations, and fioin these 
mathematical eciuatiouR the facts of sprctioscopy can lie deduced 

This brief amount, imulequate as it is, maj serve to imlu ,ite the 
fuotomul changes tliaf have ocfuind in the woild of phisieul theorv 
The perceptual matenahstie woild ot rlashiial theoiy has bien k placed 
bv u woilcl of mathematical abstiaetioim and at times we niipeui to have 
lost touch with “iealit> space and time have no scpaiate e\isitiice 
and matter has been lediiced 1o sets ot inathematKal equations or it 
picteried, to systems of wave motions 

But, after all, what is meant by lealitv m ph>sic-u scieueeT 
Qiiistions conc'emnig obieetive leality aie outside the scope ol i xperi- 
mvntal science for it is impossible to state that anv ]>aiticnlaj concept, 
mattei for inatance, hoa a leal existence, it can only be stated that 
(citam eonc'opls are consistent with our description of ohseivid tacts, 
hO that, in the only sense m which the word has any nuHiiing m 
phvaical science, lealitv is subie<?tive and relative* A concept which is 
immediatelv necessary foi our description of cxpeiiniental facts, and 
viith which we are familiai through constant use*, we regard as repre- 
senting fiomething '*ieal,’' and in the same way we regard a theoretical 
explanation as mentally satisfiing it it is given in terms ot concepts 
of a typo that we lecognise as lamihar 
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Kelvin objected to Mav^tll's electro-meguetic thooiy of light aA an 
attempt to explain uj7iotHm per %gnoUn\ To him, the electiical 
explanation was unsatisfjinK and only a consist<*Tit moLhunicnl explana- 
tion would have been aceeptable, but I think that, to a modem wircleaa 
engineer, alternating eleetiie and inagiu tie forces in an elect lo-inagnetic 
wave are as ‘‘real” as pressure vaiiatioiis of the an in a sound wave 

Oai ideas uceossanh bi(otne nioip seemingly abMiact as our 
knowledge iiiei eases The deliintions of electiie lorce and luagm'tic 
force given in elemental v text-books appear to b( <nute u'asonably 
aimple and piaetienl, Init \ulh lucn'flsing knowledgi* and ns oui ideas 
become moie exact, we find that the “piaclicar' ns[»ct of the definitions 
IS refined away till finnlly we loiiie to th( eomlusion that the only 
HCLurate definitions ol these quautilK^ ate gueii h\ the gtiieial equal inns 
of the electio-mngJietif held 

New idias an ncvei appiiuuted at once, toi it takes time for thorn 
to become tamiliai and therefoie “reaT' to us hVu instaine, the ideaa 
ofielativi(> aienow lai mou acerptahleto exei^dav phvsieists than they 
were fifteen >eins ago, and, unless the tlieoiv of ielati\it> h.is lieen 
replaced by some moie satisiaitnix thcoiy, in fifty veais’ time the 
toui dimeiibional woild of relativit> wull seem as ‘rear* to everyday 
physicists BS time dimensional spau* siemed to us a tew jears ago 

Absoluti truth lias no more meunmg in physiial v lenee than has 
objective reality We mav diaw comfort fioni an instinctive feeling 
that absolute truth exists as an ehusive goal towards whieh we are slowly 
finding oni wav, hut we (an luvei hope to stnh* a law oi tlieoiy aa 
absolute trutli In jihvMcal scieiue the word “ truth can only he used 
to iinplv cojisistencv, and the aim mn only be towaids a moie (ompre- 
hensive and accuiatclj^ lonsistent description of phenoniena Tlie scheme 
of Newtonian meehanies has been found to bo HKonsistent with 
obsei ved facts, and examination has traced these* jm onsistmeies to faulty 
fundamental absnmptioiis This *»elicnio has b(*en leplated b\ the 
relativibtic hf home, which does not lead to these im oiisisieiu les and is 
therefore legardul foi the tune being ns “tine but the theory 
ot ndativity also makes fundaineiital assumptions, and should 
jiMSinsisfencies lx* disroveietl oi a moie Siitisfactory theoiy he devised, 
it will become ‘'untiue” and be leplaied 

Jn the development oi satisfactoiy theoiiis, partially true theories 
plav a valuable part, foi, to a limited degree of anniacy oi within a 
limited range of phenomena, tlu> avateinatise facts, and used deduc- 
tively lliey suggest new' nntiiods ot experimental attaik, moieovei, 
by Bclectiiig and conibuiing ideas from several such paitial and teiitntivo 
theories it may be possible to develop a more compr(»hensivelv consistent 
and therefore moie acceptable theoiy The uifreast'd biiecialisation of 
Bcientific workers tends towaida the use of such pnitially true tlieoriea 
For inatance, the Rutherford-Bohr atomic model has proved of the 
greatest value in spectroscopy, but that it is a veiv complnated mode] 
IS obvious if we try to visualise, say, the atom of gold with ita 
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aeventy-BiDe electrons describrng approxiniateh elbptic orbita about 
the central nucleus It cannot readily be used to explain the 
arrangement of atoma m molecules or to explain the molar physical 
and chemical pioperties of mattei On the othei hand, the Lewm 
Langmuir type of static or quasi static atom model canuot be reconciled 
with any n^aaonable acbeme of dynamics, and cannot satisfactorily 
explain radiation phenomena, but can explain the properties of the 
elements and so finds readier application in chemistiy There aie then 
two gtoups of scientific workeis using two distinct and coutradictorv 
models of atomic stiucturo, but the memberh of each group know that 
both models ate unsatisfactory and will sooner or later be replaced b> 
a moio satisfadoiy mo<hl which will imlude the good points of both 

At the pieseiit time any theory, howevei bpeculative, receives 
attention if it lias s( lontific value, that is it it can be usefull> applied 
to physical pin iioinenu and he subjected diieetlv or indirectly to the 
tcflt of expel uncut 

The comparatise oithodosy oL classical physics has given way to 
a healthy agnostic ism eliaraeteiiscsl b\ gnatei tolerance and fieedom 
of thought, incrcaacd scientific imngiiiatioii, nnd a better realisation of 
the etolutionarj’ nalme of scientihc (oruepts and theoiies 

The loss of the illusion ot dctimtenchs and rc^alitv has resulted m 
a wider and clooier vision, and, whetliei their peiicnl of usefulness prove 
short or long, tlie new ideas of rclatnity and quantum thooiy which 
have emerged tiom the confusion attending the paitial collapse of 
oIbssich] thcoi> miuk a great advance in physical thiwvj an advance 
that pioloundlv mfiuencos all seientifle and ])lulosophie thought 
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The Volatile Oil of Queensland Sandalwood 
{Santalum lanceolatum). 

By T G II JoNFs, D Sc , A A C I hihI F B Smith, JJ Sc , F I C 
(Tabled at the Soneiy of Qiiietisland, Jjlh March, 19J*> ) 

Sanialum lamcotatum is one of the niost notable upiefeeiitfitivca 
in the Queeiislcind floia of the itiniilv Santalacco', and it has foi some 
years aftorded a taintU peifuiiicd wood Mhitli has constituUd an aiticlc 
ot expoit to {'hinose markets, wlicic it is stated to find use in tlic 
manufactuie ot ^osa-sticks iiiid small Ihikn wooden articles^ So tnr as 
IS knovtii to the authois the wood ol this <^uecnsland-gro\\n saudalwootl 
has not Juthoito been distilled foi essential oil, Init (Juildim istei and 
Hoffmann^ iicoid constants ol a sandalwood oil liom Thiiisda\ Island 
which probably would have been domed fioiu this spe cies A It Fenfold 
m a reecMit papei, **The Clieiiustn of Wc^stein Australian S,nid*ilw^ood 
Oil,”*' deseiibes an investigation eoimneneed in F)25 ot coniniercial and 
laboiatorv distilled oils including oils deri\cd horn N lane cofaium ot 
Western Australian oiigin, in which state* the wi>od is dmtillcd and 
Ihe oil admixed with ml fioui Ihuari^a spuata {Fusnnus Apa/y/as) to 
constitute cominercial Western AiiHtialiau sandalwood oil 

Th(» authors’ examination (eoinmcmeeil in 1924) of oils derived 
from Queensland woods has been piaetieiilh eonteinpoiaiuuiis with 
that of Penfold and their lesults are consideied sufficiently complete 
to waiiant publication, partiuilail^ as then sliow a more consideiable 
and VRiiable lange of optical rotation than leioided by that authoi, 
the high negative character ot whose figiirc*h, we believe, ina\ have becni 
fortuitous The oils desc iibed weic, m the alwiiec of efhcient appmatus 
foi conduct of steam distdlatioii ot the wood m hulk, deiivcsl bj 
percolation of the wood shavingw fhiee liincK with low-lKnling pelioleum 
ether and distillation with glyc<*rme in vacuo of the volatile oil from the 
cxtiact, an adaptation of the method ot Briggs* for estimation ot essential 
oil m Baudalwood 


^ aie informed by Mr O T While (Qovemment Botamet) that Uiough the 
tree hu a Tiide diBtnbution through North 'weetom Australia, ilie Northern Terntory, 
Queendand, and New South Wales it is only those trees growing m Iho more tropical 
portions that possess a 'aood with a t>pfoid sandalwood odoui, the wood of trees 
grotru^ in Southern Queensland and New South Wales being entirely or aJmoat 
entirely scentless The wood of tlio Southern trees has in oonsequonco no coinmercial 
\alue 

■ OmldmeMter and Hoffmann, “ Tlie Lssential Oils," vol ii , p J47 

• Joumol Proo Hoy Boo , N 8 W , vol lau , 1*^*8, 60-71 

* Jour Ind Eng Chem 1016, 420 

B 
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Tlie Oils bo obtained to the c\t< iit of abou* 4 pei tent on the large 
scale** wcic clear, 80rae\\hat viscouB, and bright jellow in colour The 
odoui m the <old uoh faint but A\as stioiigly aromatic on lieuting In 
Its compai'itivo inodorousni'ss m the cold it is thus contraated with the 
oil of East Indian sdudalwood (Saufalntn alhuin) and tlu distinctly 
Aiomatic conmuTcial West Aiisttaliaii oil derj\e<l principally from 
Kneattja spnafa The odoni <»f the W^st Auatraluni oil, uJiich indeed 
<loscI> nsenibhs that ot East Indian oil, is to be asrnbfd no doubt to 
the piosenee ot santalol, ubieh IViiFold considers lioni .ipplnation oi 
the santulenic and test to In piesiuit to the « xtent ot 40 to 45 pci cent 

On the otlui hiUul oxidation of the oil ot Saufftltini Imu t olat Km 
with potHssnmi pn inaiig nial< m the nidiniei ])iisndMsl by Chapman 
and Pentohl (7o< at) ladMl, in Iht hands ol tin antliois, to Aield a 
sulrstfiiiee identihshle with santalenn at id, and toi tins leason it is 
helloed that santalol is not a constituent ot the volatile oil of t^aalahtw 
lanceolatum 

It will Ih* ohsoncsl, fiom eonsideiafion ot (he constants given in 
Table T, that theie is consuleiable vaiiation in the eonstants ot the c*ds 
domed from ticcs in vaiioiis paits oi tjucciisland \1 though in 1h( 
main the oil dmved trom- coastal dislrnts (sn*b iis that of the bulk 
ot 0111 wood which eaine from (Nioktown) leseirblov that of the West 
AuHtiahdii liiantaJim Imueolaium oil in the high negative optical 
lotntion, iievcithcdc’ss oil derived fiom tiees at llmrlnnch*!! and Atlieilou 
shows a mueli sTnallcr negnlive lotation 

In the ease ot a Miiall sample (h Ih )** obtained liom llugheiiden in 
1028 a iMisitne lotation was leeouled toi the oil, but largei supplies 
foitlicomuig at a latci date" from this same area failed to lepiodme 
the positive lotation, and we were thus iinalde to complete the 
examination oL this unic|ue vaiutv ot oil with its positive rotation The 
vaiidtioii in optical rotation, aceoiupHUicd by less noticeable xanations 
m density, is no doubt du< to vanation in the piopoitions and rotations 
ot the optiealU active alcohols and teipeiics which hio tlic constituents 
of the oils 

As most ot our od was tiom wootl locened tiom (^ooklown and 
jHisscssid of Jngb negative lotation, om investigation has chicfl> eentuxl 
around this oil and the mam rcsullb aie to be ascribid to it 

The lumcipal toiwtituents ot all the oils aie aleohols winch fonii 
80 to *K) per cent, togc^hei with smaller quantities of seuquiterpcne 
The alcohol consists of a mixtuie of two and posHiblv thtee isomeric 
sesquiterpene alcohols, the principal one possessing a specific' lotatioii oi 
approximately —63 That this is also the piincipal constituent of od 

■ Rmall ficale ether extractions c^avo a yielrl of 0 per rant thu oil alonlv 
dcpofiitecl a email amount of cryelallino material 

* Sample 5 

V Sample 0* The densitv of the aUoholH from thin oam^ile wae, however, higher 
than from the others except sample 6 
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of West Aubtialiaii ori^pn is indicatcHl by Pcufold k desoription of a 
tiaction therefrom with speciiic lolation — 70 4 and oui oivn oxamiuation 
of a sample of tins eil obtained bv r oiutesy ot the J’Vn(str\ Department, 
West Australia 

A second alcohol i\as obtained with notably In^h dt'iisity ( OOOS) 
and positive Hpeeific lotatJOn and there also appiaied to be 

turthei indication of a thud aleoholic constilneni niili somewhat hij^liei 
doiisit> than the mam alcohol pievioTU»ly noted 

if iH doiibttnl if these alcohols were obtaiiml m a stale ot high 
piuity on account ot the difficulty ot sepaiatuig tlieiu completely b> 
tinctional distillation in lacuo, the thiid-mentioued was appaiciitl\ 
I)resent only in small amount, and its even partial scpaintiou appeaud 
to bo inhibited by gradual lesinificatioii of the highei fi actions IViitold 
s<"paiatetl a siiiiilai dexlio iotatoi> alcohol to the above from the od 
of Exuatya \imata hv diffcieiitial c oinbinatioii wilh plithalic anludiide 
Wc weic, howe\<Tt unable to eflect any clean separation of the dextio- 
and Irt'vo-intaton alcohols of Hunlalum lanaofatum by this inetliod, 
although A lough separation is undoubtedly oldained The authois 
consider that the constants icioided loi the law o-iotatoiy aliohol by 
Penfold were no doubt derived fiom a pmci sampli than they v\ere 
able to obtain even aflei i>rolonged ft actional dihtilldtion, due in all 
probability to the almost complete absence of the dextio-iotatoiy nhohol 
in the sample examined by him, and oui exauunations of oils tiom 
difTeient loealitus in Queensland seems to indicate that the percenlHge 
ol this dextio-rotator\ constituent is vaiiablc, Ealluig to a nimimum in 
highly negative oils 


EXPERIMENTAL 
TABT-E I 

C0WHrANr«» Oli flANDArWOOD Oltfl (hAVlAlUM lAStKOJATUH) 


I uc«llt> 

Dfiudiy i 
dj * 1 

1 

1 

1 Special 

1 rotation [a] D 

i 

Kafraemo 
Indt z a p** 

» ■ 

% of All Oluila 
preaent 

1 Cook town 11)20 

1 0604 

1 ■ 

1 -47 1 

1 5062 

1 

101 9 

88 

2 Cooktown 1927 

9022 

' -42 

10008 

186 

6b 

3 Hughenden 1027 

9692 

i --8 

1 0062 

1 187 

86 

4 Atherton 1027 

0612 

1 

10008 

180 

; 82 

S Hughenden 1028 

0766 

+ 12 

1 0100 1 

184 

80 

0 Hi^enden 1028 

»631 

- 30 

15000 1 

1 186 

1 8b 

7 West Austndia (sup 

^led by Forestry 
Deportment) 

8 West Auatralia (du 

tilled Fenfold) 

0 Atherton 1020 

0607 

-42 b 

10004 

101 

73 

i 

0446 

--61 

10006 

193 4 

' 89 

9646 

1 

1 0060 

184 

{ 80 

1 


Sample 0 WM obtained by steam distillation of shavings, and tho od wa 
to diflor \ ory little from the other potrol extneted oil* 


found 
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Fiactwnal duiUlatiM of oU 

Fiv<> Ltindred cable centimetres of oil [a J D — 47 1 were fractionally 
(Ijfltillecl at 5 mm inesatiio The data of iracticins obtained lu one *nich 
distillation Hie reeoided in Table IT 


TABLF IT 


— - - - 

- 

“ _ — 

— 

— ■ — 

- 

1 rutton 


BoHing Polni 

Oi. . , 

1 1 

Wd 

ii*“ 

20 cc 


0-124‘’(* 

oloa 1 

- ss 

1 4030 

JS oc 


124-I38'»r 

, 0395 

- 38 

15002 

14b 10 


IdS-Ul^C 

1 0022 1 

- 45 

1 0038 

148 cc 

1 


1 9030 

- 63 

1 6064 

150 ro 

1 

1 

Utt-152°(. 

1 9110 

' __l 

-OS 

1 5065 

Sfpafaholi of a!<ohol\ 

htj It raiment 

i<d/f jfiithahi 

<tnhy(hul( 



Poi sei)aiatioii ol tJie akohnls ncomse was had to the htondaid 
phthalatiou pioeess In a t\"pieal exjieimient IfH) grammes of oil were 
heatcfl AMth an erinal hulk of phthalic anln^dride and 7i cc benzene 
under reflux TIu* bulk of the phthal.itioii was eflTected lu one hour 
hut was eontunied toi two hoius Alcohols still uneombmed with phthalic 
aiiliydiide weie suhsiHpientU tnithei tieated at 140 deg 1! m the 
absence ot l>en/onL The total acid phihalafeh weic deconiiKified by 
h>diolysis with alcoholic sodium hydroxide, and the recoveied alcohols 
distilled completelx loi pin pose's of clanhentioii The constants oi 
the alcohols icHovoied from xaricais samples ot oil an lecoided in 
Table III 

TABLT III 


Alcohols »Si>iahai»i) tROM Han n\T wood Oils 



— - 


— 

— 

Siiuplt 

dis s j 

[^]i> 


*'1, 

1 

0549 

61 % 


1 5060 

t 

0660 

- 44 


1 S082 

3 

9000 

- 9 


I 5100 

i 

0663 

- m 


1 5104 

6 

0884 

J 17 


1 6110 

6 

9608 

- S5 


1 6104 

7 

9587 

-47 


16010 

8 

0474 

70 4« 


15074 

0 

9678 

-33 4 


] 6010 


* 1^0 flgurea quoted for uraple 8 were denied hoin Penfold ■ paper {too cU ) 


The ulcoholH from sample 5 were uincjue m possessing a imsitive 
rotation and unuanally high density, but onlj a small sample of this 
oil W'as available It was not possible to examine it closely, but it 
would seem that the alcohol of positive lotation reached a much higher 
proportion in this oil than in the others, and indeed became the 
domuiant constituent 
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FracUoncA disttllaUon of the aUohoh 

In order to separnte the nicohols from one nnotlier, piolonged 
fnu tionatiou undei 5 mm piebsure wbk rt sorted to The flames quoted 
])i Table IV refei to the fiactions obtained lu the bist tiaetionation ol 
the alcohols (1,200 ce ) obtained from sample 2 


TABLE IV 


— 

FtmUod 

1 

fa) n 

( 

"i 


Jl p lUogc 

1 

235 pp 

0693 

1 

— SB 1 

1 6080 

1 

140"C 

2 

250 Gc 

0544 

- 41 1 

1 0084 



J 

260 oc 

0636 

- 46 

1 0080 

1 

>■ to 

4 

260 CP 

0622 

- 50 ' 

1 0080 



5 

140 CO 

0660 

- 56 j 

1 

1 0070 

- 

100*C 


It Will be seen from this table that the presence ol three alcohols 
iH indicated, but on turtliei Iractionation it nas found that one of these 
waa present to a much ri eater extent than the otheis 

Ultimately aftet prolonged fractionation two akoliols wcie sepaiated 
in a state ot appioxiiiiate [luriti, foi which the tollowing constants were 
rt corded — 

Alcohol Xo I 

dijs 0908 ta]D+28 n 1 3127 bp 142''C 6 mm 

presBuru 

MoUcuiar Com'poattum — ('!jBH |40 

The pcicentago ol this alcohol m the mixed alcohols conld senKely 
exceed 10 pet cent and waa probably less than this 

Alcohol No 2 

di,B 9610 [lb -63 ny* 16002 bp 14800 5 mm 

Molecular CompoaUton — CicHmO 

Thifi alcohol — possibly a mutuie ot cluacly sinulai isomers — is the 
dominant constituent ot the oil and constitutis at least 80 pci cent of 
the mixed alcohols, being icsponsible for the usual pronounciHl 
Inpvo-rotation of the oils 

The eonstantfi quoted by Penfold lor this alcohol me — 
dll , 9474 [a] D - 70 4 bp 163»-166o 6 mm 
which resemble those gi>en above in all except the boiling point which 
IS 15 deg C higher "Wo were unable to tonflim this high boiling point 

tSefquiterpeue conttttuent* of oil 

Repeated fractionation of the original oils led to the ibolatioii ot 
a fraction with a somewhat low'cr boiling point than the ateohols Au 
preliminary examination indicated the presence of sosquiterpenq, the 
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fi action was Tepeatedl> distilled over metallic sodium and flnnlly 
I'ollectod as a coloiiilesa liquul with the following constants — 

di», 8964 
[ojD --30 
. n-^“ 14900 

Molooular composition 

Tho sesquitoipeju* did not give the usual colom reattion with 
]>tumiue vapour and acetic acid 

The uiAestigation ot the constitiilion ol this sestiuitei pone and tlio 
alcohols dcsenbed is being (.oiitiiuicd 


The Hiithois wish to c\i>ross their thanks to the Foiostrv IVlflid, 
Qtieeninland, for their usual couiltous assistance in obtaining snniphw 
ot sandalwood fioru their vaiioiis foiest stations, to Mr C T White, 
Oovemment Botanist, foi veiifKalion of aiithcntitity of specimens, and 
to the Chemical Society Researih Fund foi a giant to one of ns 
(T G n J ) which defrayed part of the cost of this investigation 
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The Relative Value of larval Destructors and 
the Part they play in Mosquito Control 
in Queensland.* 

By Rokxld irvMijVN ILvrrib, DSc 

{Read before the Royal 8oi\ciy of Queinsland, 2rih Vn//, l*)}0 ) 

The idea of controlling mosqmtoos bv means of then natural 
enemies sounds so oxceedingK atti.iMiNo that mam are tempted to 
place an unwaiiuntdl amount ot confithiuv in what has rarely piovecl 
of any great value Tliat natiiial enemies under natuial conditions, 
are capable of taking a laige toll of mosquito life cannot l)c denied, and 
tor that reahou alone Ihey are woithv of lonsidersblc eneoniagemenl 
In a (onntiy like ours, subiocted to se\eie diought ronditioiis, watms 
thange so lapidh, topographicallj as well as in phvaieal and ehomwal 
charnctciiflties, that it would be veiy unwise to plate false fnith in 
what we know only to be effeetive undei the most ideal ot eonclitiona 
Natuie erects manv natuial baiiieis against tlie undue jneiionderance 
of most laival destructois and against fihh m piiticulai Yet the 
<|Uebtion ot luological control is vastly important, and it is ncceaaaiv 
tiiat wo should haie a thoiough knowledge of those natural enemies 
which we belifve to exist and wliuh might be of some value on th( 
one hand lu oidei to appoition them as oppoitimity aiToids, and on 
the other to prevent their ruthless deatruelion due to ignoiance 

The presence of numeroua niosqmtoi's ui any given water ina> be 
taken aa evidence (1) That the vvatei is in itself suitable foi then 
<levelopmont, (2) That the food wlueh that paiticul.ir Ivjie of mosquito 
larva requiies is available 

On the other hand the absoiue of mosquito larv.e in certain watois 
may be due to n gieat variety ot caus(*s as yet but veiy impel feet 1} 
understood The absence of suitable* food is possibly the most imiiortant, 
and by fdi the most fai-reaching, factor influoncing selection 

Where there is a total absence ol foml due to the pieseuce ot laigm 
aquatic animals, mowiuito lurvai do not occur Sometimes theie is an 
abundance of organic matter, together with certain poibonous exeietoi> 
material, which is responsible for a low oxvgen content of the vvatei , 
and these factors, amongst others, doubtless ha\c a duoct beaimg upon 
the attractiveness or repulsiveness of the water in question, sometimes 
to such an extent that the smaller varieties of larval destructors become 
scarce whilst flsh would probably, under such circumstances, not live 
at all Unless suitable conditions exist foi larval destiiictors to main- 
tain themselves, thete can be no control of mosquitoes along these lutes 

*From the Entomological Section of the Doportuient of Health, Briabano Oity 
OonneiL ' 
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TYPES OF WATERS 

The types of inateiB selected by mosquitoes rcquiic detailed study. 
In earlier campaigns it was a eotnmon piactiee to oil, to dram, or to 
fill every potential brecslinff place iiiespe<-tive of whothei it was breed- 
ing nxM^quitoes or not, and \ei\ little attention was given to the type 
of water concerned This lather diastic method pio\ed fruitful of 
good results, hut it is recognised to have been an exceedingly expensive 
method of control, for it is now consideied quite unnecessary to inter- 
fere with waters which aie not in anv ivay a mosquito menace Modem 
methods demand lhat the <*xaminatiou of the watei l>e made in detail, 
and that ibt whole natuial sui roundings and (*ontents bo taken into 
eonsideiation in Older to ascertain the factors nuolved in rendering 
such waters attractive oi unpalatable as the case nia> be Such anti- 
moaquito uork involves lonsidetabh* untomologieal study, specially 
mth regard to the bionomics of each diffcient type of mosquito 
eneountered It is extienieh diflicult to make this phase of the queatiou 
clear to the lav mind, but as so v^^ry frequently the layman has to find 
the necessaiy smens of war it is liighlv desirable that the problem 
fiom this standpoint should bo underhtood bv him 

THE CHARACE.E AS POSSIHLE LARVICIDES 

It has been tbonght by some that the presence of eeitain Characett* 
lu natuial wat(*rholes is sufficient to pievent ino>(iuito broediug in wateis 
m which they occur, but oni csperienee here in Brisbane totally dis- 
liroves any such imssibility These alga* are so cxtiemelv plentiful in 
and aioiiud Brisbane dm mg the summer months, that sometimes watei- 
holcs with riinracea^ are fai more eommon than wnterlioles without 
them, and oppoitnnities foi studs mg them m eonnwtion with mosquito 
breeding aie never wanting A minute examination of a ehnin of water- 
holes foiming an aim of the Enoggera Creek was recently made m 
order to aaeortam what aquatic life was likely to exist in and amongst 
the various species of Charaecn*, uliich occur in such large quantities 
as to completely covei the floor of the M'aterholea 

The inheet fauna of one watei hole is very much the same as another 
Most of the pretlatory insects inentionofl m this paper occur 

Cuht annuhro^tr^s la alwa^s plentiful on these mcasions and go is 
Anopheles anniUxpts Both these niosquitooa nhelter in and among tho 
Nxtella^ and without some such aheltoi it is qiieationablc whethei these 
mosqnitoea dbuld exist at all in tho face of all the various larval 
destructors which exist in one snnh uaterhole When once disturbs 
the larvip of these mobqnitooB can be located without anv difficulty , 
they usually occur more frequently than not in association 

In view of these facts it is indeed stiange that Ytfel/a phauMeU^, 
for one, should have been considered an etfective larcal destructor, for 
our obwrvationb go to show that, instead of destioymg these sylvan 
mosquito larvae, the plant tends to aifoid them necesnry prot^ton 
from their natural enemies There are, of course, other aylvan 
mosquitoes which select these waters from time to time, at different 
periods of the year. 
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CANNIBALISTIC MOSQUITOES 

We have in Queezudand several iao<H|uitoes that are pannibBlutic 
u the larval stage, and with their highl> developed and formidable 
mandibles are capable of wonderful execution Of these Lutzia halifan 
Theo, in polluted water, jSdet (O ) vttUger Sknae, in fresh water, and 
Mucxdus altemans Westwood, in salt uatei, stand ont m importance 

With regard to Lv^zva Halifax*, it is a pity that it is not possible to 
utilise this species and turn its cannibahstic tendencies to a useful 
purpose m anti- mosquito woih Though this formidable insect breeds 
in the mam m polluted v ater it does not bite under Australian condi- 
tions and is, therefoie, quite harmless, but it has a distinctly seasonal 
occurrence m Brisbane and would therefore be onl> oi small practical 
value 

Megarhtnu* iperwiui Skuse is also cannibaliatu in the larval state 
This species is, however, for the greater part a bieedei in tiee cavities, 
and would therefore as such be of verv little use biologitally It is not 
a plentiful mosquito, but theie is no knowing what wonderful use might 
be made of this species under suitable conditions, and it is highly desir- 
able that the question should be studied fioin this standpoint 

Wigglesworth” has a note m “Nature" w'lth regaid to Vegathxnu^ 
brevipalpts, and suggests a means by which predaceous mosquitoes such 
as this mi^t be introduced into distant countries with a minimum Iom 
of life 

TADPOLES AND MOSQUITO LARV.E 

Mosquitoes have many enemies other than flah which take eoii- 
uderablc toll of the many different species, and to which some refeienee 
here is justified It is, of course, somewhat difficult to substantiate all 
at once the numerous references to lartal destnietors which, in many 
cases, are based on popular ideas or mere beanmy, though posbibh 
founded upon a truthful observance in the fiist place There is foi 
instance the question of frogs and frog larvie The author has seen on 
more than one occasion adult frogs snap at adult moaquitoes and devour 
them, but has never been successful in discovering whethei tadpoles 
leally devoured mosquito lanic or not Tadpoles are evidently vegetable 
feeders There is no direct evidence in Queendand to justify the idei 
that they devour mosquito larvw Somutimes the absence of larva* m 
waters frequented by frogs and their progenv seems taiilj conolusiie, 
and yet this is not the case in waterholes in which Nttella affords pio< 
tectioii, for m such, sylvan mosquito larvae may occui ude by aide with 
tadpoles in the same W'ater It is a common occunence to find frogs 
in tree cavities resting with their bodies half iii the watei, but tho 
numbers of larvae of J?dea nofotcnpfws m such water do not seem to 
,be any the leas Pruthi, wntmg from India, sajrs that the tadpoles oi 
the oommon frog Bona ttgttna aeetn to be very fond of larvae Be 
states that one full-grown tadpole can consume from fifteen to twenty- 
one larvae in a period of twenty-four hours, but unfortunately 1 have 
ho evidenee of thla sort to offer On the contrary, the ^rssniss of 
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numbers of tadpoles in water in which mosquito larva; are known to 
occur IS inexplicable unless the habit of eating mosquito larva* is 
restricted to certain species only 

PREDATORY INSECTS 

Most picdator\ aquatic insects ma\ be broadl> dassed ns latval 
destructois 

Aqiimc \rl MobQuiro Df-srHOYi-iiK — AVateis in which 

they occui arc usually of n more persistent ohaiaclev Mosquito larva* 
as a rule au* not i>lentiful wheie those oecnr, and yet, when the watei 
is full of a fine segotable giowth Mich ns is provided by various spcdos 
of Charophylos, aquatic bugs act onU as a check, not as a control In 
the Brisbane distncl our Characcie harbour and supiwiit a \eiy laige 
and variisl niunbei ot small insect foims including mosquito lana*, 
both CWilicmcs Hiul Aiiophelines In siuli we fioquently find th *m* 
aquatic predutorv ni8<*cts in laige numbers side* by aide with moaquilu 
laivir, a condition only iiosaible when n coiiHicleiable ainoimt of fond 
IS available Poi the rest y%teUa pioves such an cflPcotiAT haiboiii of 
icfuge that larvic ot s^lvnn mosquitoes dppnrentlv hatch often without 
any uiteifercncc fioiu thou natural enemies 

SurFB-PAMiLV Qerhoidfv — This contains two families of watei 
stndera, the (Jerndie oi Pond Skateis, and the Ilydrometrnlv* known 
as Slender Wati'i Stiidois These ajc eaaily recognised as insects which 
slide along thi suiluce film of the watei in a senes of jerks Their 
interest lies pumipaJIv in then dising hahils for food, the eggs nio 
laid on water weeds, \\tella being fiequenlly seleeted for this purpose 
There aeems to bi* some doubt m the minds of ceitain entomologists as 
to the acemac> of the statemint that these mseots nie known to be 
larval dtstiuctorh. but the author ot this paper haa been able to S4*euic 
definite cMdoiue that thcbe Hemiptera do eat mosquito larva* when 
other suitablo food doi's not seem to be available, and in thiH eonneetion 
It la interesting to note that Prutln-^ in India has made sinulai 
observations 

SuPFR-F\MinY NoTONFCTOiDfcv — There aic four important families 
belongingto this gioup, containing insects w^huli aie all of them effee- 
ti\e larval destructors, as we can testify fiom peisonal obseivation 

Fahii^y Nir-iDii — WAT 1 S.B ScxiRPioNS — These are fauly common 
insects, and various species oceur m Biisbano, of which the fallowing is 
only one — Laccotrephes irtsits Stal Members oi the Nepidee kill 
mosquito larvse b> piercing the skin with then latfaer delicate proboscis 
and sucking out the juicy contents These rathei sluggish creatures 
find no difficulty in procuring Anopbeline laivae for their prey 

Famii.t NAUOOBiDiE — ^W atbb Buos — T hese are often very plentiful, 
nnd m many respects resemble Noionecta m their habits I have 
personally noted species of Naufonn daiting at resting mosquito larvm 
(sylvan), and dragging them under the surface of the water They are 
also fond of Chironomid larve and pupe 
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FamOiY BicLOSTOifATiDAi — Thc QiAni Water Bug lAiihooerun tadtciii, 
known locally as the ^^Fiab Killer,” is a member of this family That 
certain members of this family devour mofiquito larvea is borne out by 
Pruthi The author has no personal knowledge with regard to the 
ability of this giant bug to devour mosquito larvae, and it is more than 
likely that this insect is fai too big to bother about such small fry I 
can only point out that Pruthi records his having seen thia bug m bia 
(experimental lars devour four larvap during a iieriod ot twenty-four 
hours 

Family NcwoNirriDi'. — B \ck Swimmers — T hesi piedaceous iiiseets 
are quite common m our area and aic \ery efftKjtivo mosquito dwtroyeis , 
it 15 a matter of common knowledge that the\ are carnivorous, and aie 
very fond of a mosquito diet Thc back of Xoiometa is keeled, enabling 
It to swim on its back Their eggs aie laid on water plants 

SueKB-F\Mii V CoKixointv — ^1'his poNsesses a single family — 
the Corixidas — also called Water Boatmen, but diflFcring from Noionecia 
in many important particular ToMra swims on its back, but is not 
keeled, thc back is iiat , the\ devour one another if tood is scarce, and 
lay then eggs on water weeds Ocrtaiu Hlg», probably of the Natella 
1>P^> provide them at times with food, toi they occur very plentifully 
in such waters C^onxida* kept in confinement devoui mosquito laivfe 
with relish 

AguATic Coi-wiiTEBA VBL Mosguiro Destroyers — I t is piobably 
tine that most Goleoptcious laiva* are laival destructors of importance 

Super-Family C^RanotuEV — Watei beetles of the family Dytiscidac 
Aie very numerous in oui area They can easily be detected, because 
both the larvic and the imagines have to take air by using to the surface 
of the water Cyhtsiet gayndahe^ms MacI js a common Brisbane species 

SuPER-FAMmy G^irinoiopc — To this lielong the Gvniiida* oi 
Whirbgig Beetles These frequent fresh water, and make use of water 
weeds for laying their long, slender eggs The larvs of this family are 
extremely active and vorncioua, they possess powerful biting mandibles, 
which arc capable of making shoit work of mosquito larva*, especially of 
Anophelmcs, which live in thc uppoi layers of the water The eggs 
are laid in summer on the stems of aquatic plants, Nttella being 
frequently wdeoted for this purpose 

Super-Family IIyDBOpniL.otDn\ — Thc adult mcmbcrH ot the 
family Hydrophilidu* are vegetananH, but the larva* are predatory This 
family contains many fine types quite common m our local waterholea 
Tlie larva* are particularly vicious feeders, il one can judge by their 
methods of attacking their prey 

Order Hymbnoi^teba — There is a small “Policeman Fly,” known 
Sertocophoriis relucen^ Smith, common throughout the Brisbane area, 
Queensland, and New South Wales generally, which can frequently 
be seen catching mosquitoes on the wmg, and carrying them to its neat , 
it IS not an uncommon thing to catch this H^menopterou m the act It 
belongs to the family of the Nyssonidee (Haml^-Harris*^') I hod 
»ieveral such m my collection until the mites got them 
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Obdib Diptira — This order doubUeas poHenea Tarioiu qwouB of 
flies 'which also catch moaqmtoea on the wing One of theae “robber’* 
fliea common along the coast and m Central Queenaland u worthg of 
mention, namely, Atomosia cultctvota White Of the smaller robber 
flies several appear to be nseiul in this direction, and can now and then 
be taken with mosquitoes in then law^ Dr T L Bancroft, of Bidsvold, 
has made similar observations 

Austsauan Odonata — In a paper of this sort it w quite suffloient 
to state that this order mcludea all those insects commonly known as 
Dragon Flies, which may be rightly described as the tyrants of the 
insect woild There is no doubt that they are amongst the most effec- 
tive larval destructors we have, for not only do the adult dragon flics 
catch mosquitoes on the wing, but all the larval forma are known to 
destroy othei insect larvce which dwell m water weeds, which form a 
very profitable hunting-ground for all the membera of this snb-order 
Their persistent perseverance, which enables them to clear waterholes of 
all aquatic life, is truly wonderful They are also very destructive to 
ell small fish In the laboratory they have been oliseived to destroy 
almobt all small fornib of aquatic life 

Larval Destructors in the Kipf-PifjjDs of Nfw fciouTH Waijk — 
A recent visit to the Mnrrumbidgee Iirigation Area of New South Wales 
has enabled me to witness an immense number of larval destmetoia 
actually at work m the field One lannot help being very much 
impressed with the extremelj useful work that these ereaturcs are doing 
in keeping a check on mosquitoes Whete mosquitoes did exist in then 
presence, the former were present only in very small numbers Natural 
enemies in these waters consist fur the greater part of larval forms of 
Hemiptera, Ooleoptcra, and Odonata These on account of their great 
numbers constitute a very valuable cheek on mosquitoes m the noe- 
belds during the early stages of the rice’a growth Towards the end 
of the rice season, there is evidence, however, that mosquitoes become 
too plentiful fni the larval destructors to cope with them 

HYDRA AS A CHECK ITON MOSQITITO LARVAE 

Where these occur they are most effective mosquito destroyers It 
has been the author’s good fortune to feed Hydra on many oocaaions 
The Hydra anchoied against the side of the vessel catch the larvn m 
their tentacles as they wriggle in the water, paralyse them almost 
instantaneously, and never relinquish their hold until the lame are dead 
or useless as food 

VORTICBLLA 

Colonies of Voritcella aie sometimes bO plentiful that it is thought 
they exercise some check upon mosquito larva> In certain typea of 
permanent pools they sometimes occur m large numbers These pools 
«re selected by Anophelmes on account of their plentiful food supply 
Sdeh Anopheluie larvm examined have at times so heavily infest^ 
that they have died before pupation * In Brisbane, Anophalta anmihpet 
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Ib tha one uaualljr attacked The large numbers of VorticeUa found 
more especially attached to the mouth oigaus and the breathing-tubas 
must, one would think, occasion the larva) somo considerable discomfort 

FRESH- WATER SNAILS 

Some of these grow very fond of mosquito eggs Detailed observa- 
tipna with regal d to the habits of snails as a whole have not been 
p(»8ible, but the author has observed Buihnut peciowstis Ooniad feeding 
on eggs and egg-rafts on many oceasious It present in sufficient 
quantities, tlicbe suails y>ill keep the surface of the watoi ficc of egga 
all the tune The mysterious disappearance of eggs or then apparent 
inability to hatch has often been cxplaiued later by tlie hahits of this 
small gnail 

OTIIEU ENEMIES 

In addition to the above theie aio also birds, bats, and hrards, 
possibly mites, to say nothing ot poshible tungonl diseases, which may 
possibly be rebponsible for considerable mosquito iKluctiou in nature, 
but of the results of wbiih we are compaiativoly ignoiant 

It is rather a (luious thing that 7Vpnior^f/nc/f (Mait^omoideM) 
i/iu/o/n?ts Theo shonld be so frvqueiitlv taken in Unsbam* with mites 
attached to the lower end of the llioiax These mites are Hydrachnid 
laivie, whicli apparently attach themselves to the mosquito be foie it 
leaves the watei Why these should stdeit )ust one pailiciilar tipe of 
mosquito is cnrions Out of eveiy ten specimens taken, usualJv aftei 
heavy rams (1927-1928), more than half weie parasitised, but I have 
no evidence to show' that they are in any wai meonvemenced thereby 
((’onsult Bglfour,^ Boyd," Dye“) 

LARVIVOROns FISH 

It IS onlv ot comparativeh lecent date that nios<piito control 
1)> the means of larvivoious hsh has been taken soiiously It has of 
(ouisc been known toi a very long time that moscpiitoes form a legulai 
port of the diet of ceitaui fish, but, although some attention has been 
paid to fish suitable for moviuito di'stuution in this State, no attempt, 
as fai as I know, has been made until quite nH.enth, to give piactical 
upphootion to the knowledge gained 

Cooling’s prclimiiiaiy obseivatiuns published in the Aiiutial Report 
of the Cominissionet of Public Health foi Queensland, 1911, .iie of gieat 
value and undoubtedly form the basis of this woik in Qin eiislaiid Huu e 
then no one seems to have done anv independent work 

All our creeks and watercourses coutaiii fuih during the greatei 
part of the yrai, and these small fihh, of whatevei spmes they are, 
etfeetively keep these streams cjeai of mosquito larva*, but while there 
(Hii be no doubt that larvce eating fish are of piaetieal value uudei 
ordinary noimal conditions m the field, they luii lie made of greater 
practieal value uudei artificial conditions 

Fiah control is, after all, confined to somewhat nsnow limits, bat 
within thw limits it most be recognised that it can be made very 
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valuable, and at tin]<*s haa been found to be the only practical methorl 
of control, and it is in view of these tacts that their use on a larger 
scale IB heieby strongly recommended Undei natural conditions hsh 
are very frequently practically uselesa, owing to the tact that the flsU 
cannot get at the lurv*® which are protected by various kinds of aquatic 
and other vegetation On the other hand some sort of proper protection 
IB nccefisaty if the smollei hsh are to be safeguaided from the attacks' 
of larger huh , that is why shallow watci is a piotoction m itself, forming 
a natural samtuary within its shallows 

Larvnoious hsh aic of special value in ornamental ponds and 
lak( s in which the \egi tation ih under control, and it is a thousand pities 
that we have no few of these in Qu(*ensland Theie seems a poifect 
mania for the dcstiuotion of ponds uhicbj ivith very little trouble, could 
bo couveited into uselul oiiiaiuental watcib stocked with a hue assort- 
ment of suitable fish, as is the <ase in all the oldei countries ot the 
world Unfortunately, Queensland is veiy dry at times, and Inrpr 
sheets of water containing flhh are apt to diy up 

Family R&troimnnidc — Rciropinna temoni Webei (Pig 
This smelt is a beautiful little fish phntifvil at time's m the Enoggei i, 
Ithaca, and Moggill Creeks, where we have taken it in small compaia 
tivcdy shallow pools which are only connected with the watois of thi 
mam channel at flood-time These hsh, like (^fatcrot ephalus finviat^hs^ 
which they resemble, me voracious devouieis ot mostiiuto lar\o*, and 
wheie they exist are of even greater value than has hitherto been thought 
posaiblo The smelt ib very rapid in its movements, and being capable 
of detecting adult mosquitoes on the water surface at some distance is 
paiticularly efficient Its value in mosquito control consists m its love 
of roaming over large areas of waters if available, in itB cxceedmgly 
rapid movements as a suifaee feeder, and its ext i erne fundncRs lor 
mosquito larsce 

F\mily Atiiebunidac — Ciaietocephalus flnviaiihs McCulloch — 
The Freshwater Hatdyhead (Fig 2 ) 

Naiwal Ilahxtai — This fish occurs .ibunddutl> in freshwater 
sti earns and deep permanent waterholos It is more abiuidant in the 
western rivers ot Ntw South Wales than in Queemdnnd Adults \ai> 
m size from 2 to 4 inches, and can be taken in the shallows along the 
banks often m very laige numbers 

i^afurol IIah\tH — Its egg is an adhesive deineisal one and relativeh 
large The spawmmg scaaon is during the warmer months — a col<l 
season retards development but its bent spawning time is during Oetoboi 
and November The fish make no “nest*' or “redd * as does the trout, 
but deposits its eggs in crevices between the rook'i and on the clean 
rocky bed of the nver in a shallow nanow stream, perhaps not more 
than 12 inches deep 

The Hardyhcad is shy and very rapid in its movements, and unless. 
1 % occurs in large shoals, as is frequently the case, it is not at all easy 
^ to catch It 18 a true mosquito destroying flsh and should be encouraged 
m every possible way It is entirely suitable for use m a trout hatchery. 
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It occurs m numbers in the Reservoir at Enoggeta McCulloch has 
described a species from the Burdekin River which he named 
mociUaiuB, but it is, 1 understaud^ a aynonvrn 

Its Use iH the Rice-fields of Npw fsouih WaJen — This fisti cannot be 
too highly recommended for mosquito woik in the Muiiumbidgee Iin- 
gatiou Area of New South Wales The b< tual difficulty might be to 
procure it m sufHciontly large numbers to be effettiM, but as this fish 
lends Itself particularly to stripping there should be no reason wliy 
largo quantities of this Hardyfaead should not bo piocuiablo Tiic 
breeding of these in hatcheries, if necessarv, should not be cithoi a 
difficult or an expensi\c item, and if large numbers could be intioducc'd 
into the waters of the mam carnal, after leaving Bcienibwl ucir, tne\ 
would gradually work then way thiough the iirigatiou area even as 
other fish are known to do at present It is not un uncommon thing lo 
see small fish swimming about m the nce-fields, but these aic ot no 
known \alue in mosquito control It is a suggestion well worth} of 
the notice of the authorities concerned 

Family MeIjAnottnud ^* — Pseudomugil siqmfet Knei — The 

Queensland Hlue-eve i Fig 3 ) 

Kaimal llabiiat — Adults of this species whnh attain to 1J oi 2 
inches m length aic found ver} abundantU in all waters subject to 
tidal influence, but as it can adapt itself without any ini onvcnience to 
fresh water it is found also along the coastline in the in era of Southdii 
Queensland The Blue-eye does not fre<iuent polluted waters except 
temporarily m oidei to snatch such organic moi«els of fond as the water 
may yield at the moment City drains pio\ided with household refu&e 
which empty into tidal channels attract sometimes laigc shoals of those 
fish Pig 4 rt‘pre&ents such a city dram scr\ed by tidal waters, it 
shows a tendency to become polluted, causing Blu<' eyes to feed hero 
for the greater pait of the year 

Natural Habits — This small fish is an exceptionally efluieut mos- 
quito destroyer On account of its size it is able to work its way to 
the very edges of the water, a habit which it has in common with tropical 
larvivorous fisli It is mainly a surface feeder and does wonderful 
work in conti oiling mosquitoes in all tidal waters 

Melanot^nia nigranb Richardson — The Crimson-spotted Sunflsli 
(Pi#? 5 ) 

NaiurcU Ilabziai — This beautiful fish occurs undei natiii il condi- 
tions in clear fresh water, avoiding dirty watei except on raie occasion^ 
The adult forms roach a length of about 2^ to 3 inches and oeiur in .ill 
fresh- water creeks and large waterholes periodically seived by flood 
waters Sunfish are sometimes trapped in waters nnsuited to their 
natural habits, and occaFiionally they are to be found in waters supplied 
with local drainagt* m which they are only capalile of living for a shoit 
time A large batch recently found in a polluted wuterhole yielded 
specimens all of which ultimately died through a heavy infestation of 
SoprdUgma, a fungus to which this flah is at times rather prone, 
particularly^ under such adveise conditions 
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Nainral HdbUs . — This fish does well >n aquana and after a time 
loses Its shyness It is undoubtedly one of the best of our larral 
destructors, and will feed not only on larvos and pupa' but also on eggs 
and especiallv adults It is by no iiieaua cannibalistic, for it seldom if 
evei will eat small flab eitlior oi its own or anv other species It will 
live quite peaceably side by side with Borbados Millions aithout making 
an> attempt to eat the >oiiug Lebistes This characteiistio is of such 
tiemendous advantage that it has been iesi>onsible for the selection of 
this fish for usi‘ in the Brisbane City Councirs hatchery lu South 
Biisbane (Pig 6) 

Pig 7 shows a typical uater tiequented by these fish It is a 
poition of Enoggera Creek on the Waterwoiks road Here there occnis 
a copious giowth of Hydnlla virtmllata ni which the majority of our 
Queensland laiMVOious fish find hai bout age and fooil 

f'lg H IS a reproduction of a poition of the same ereck separated 
in dry weathei liom the mam stieani, and used bv the Qiieenslaiid 
Spotted Suiifuth foi breiding pui posers This pool during the month 
of January 1028 was tuU of \arious aquatic plants, especiallv Ili/dnlla 
and y^tello, niul hundreds of \oung Sunfish disported themselves in 
this shellcied spot Such breeding plates aie, of course, bv no means 
of a permanent natiiie but are deiiendent upon weather conditions 
By the time the wateis rise and flood such natuial lefuges, the fish are 
generally old enough to look aftei themselves The eggs are probably 
pelagic, which would account ioi their being laid in safely protected 
waterholes 

Family Ambissida!: — T his iannlv eoutaiiis a uuiubei ot n^h 
piobably eKtremeh useful in mosquito eoiitiol, in fact, it is not at all 
unlikely that every meniber of the genus is laivivoious Only one, 
namely Pi/opis oUvmeous, has been dihuitclv de'^cribed as ii laival 
<lestructoi, but it is \cry likely that Aniha^i^ agas^izi Stemdachner 
(South-east Queensland, &e ), recorded from inland iieeks, may hr 
equally eflfectno The Yellow Perehlet, Pnopi^ niananiis Giinthei, 
recorded trom the Mar> River and Moieton Bav, should be capable of 
doing good woik m salt or brackish water The whole genus KHpure** 
closer investigation from this standpoint 

Priopis oiJVvcEois Ogilb> — The Gieeu Peichlet (Pig 9 ) 

Naittraf Hahxtat — This fish piefers clean deep wutei, where large 
schools are generally found Small batches occiu m shallow waters m 
eompauj with other types of fish The Ptichlei does not favour polluted 
though it IS hoinetimcs found in muddv watcra 

\atura! Habits — Though this flsh is extremely voiacions, it has 
from the mosquito standpoint the fault of lieing cannibalistic When 
hungry the Perehlet will devour anv flsh small enough that comes 
within its reach In captivity it is cannibalistic, at all times, provided 
the opportunity is given It lays floating eggs among vegetation and 
18 on the whole rather shy We have never been able to get it to breed 
in o^itivity 
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Famiia EuuOTBIDJl — T he* tliiee G\KleiH>u^ here reterred to 
all belong to the same famil}’’ and die not dibsunilar m their habits 
Aa the fibh of the larger apecica reacJi matniity they tend to develop 
a cannibaliBtie tendency They piol4 1 the eoaisei toorl available at 
the bottom ot a pool or cieek to the niOMiiiito luivie whieh iiequent the 
surface layers ot the water, and will devour the Hinallei fish ol then 
own as \\ell as those ot othei specKs ^\hcu pioditdble Instauees aie 
on record of tlie Carp and Tiout Gudi^eons completely vMpnig out the 
smaller Fire-lailed Gudgeonb, and obsci vdlioiih go to show that the 
latter fish avoid unm*c4*88ary pioximit} to the former as n matt* r ot 
expediency Thebe gudgeouh cannot Ik* <liishc<l as trul> laivivoimn 
though they aic laiva-eating fish which is a didercnt thing, howevei 
It 18 a question vvliethei the> I'xeicist anv appreciable mosquito control 
except perhaps wheie they occiii in sutli overwhelming numbers that 
mosquito laiva* must uecessaiilv foim u part ot their dailv dut, but 
as larvaveatmg fish they have then valiu 

MoGtRNDv (Moourndv) VDbCi Rfius Castcluau —The Trout Gudgeon 
(Fig 10) 

NafutaL Ifnbiiat — The Gudgeons an all bottom tecdeis, and occui 
at tinu« togcthei in large numixis, Imt at other tiiues eadi di,Seient 
species IS found by itself The distiibutioii ot the Trout Gudgeon, 
^recording to Cooling, is said to lie from the Fitzroy Elver, in the north, 
to the Upper Shoallmven district in the south It occuib in all waters 
Irequeiited hv othei latvivoioiis hsh, with the exception peihaiis of the 
Bluo-eycs, but is less noticeable, especially duiiiig the coolei weathei, 
when Hi iommoii with othei Gudgoons it hides itsell in the mud oi 
vegetable mattoi at the bottom ot the walei until the spiing calls it forth 
to breed 

Car^ssiops (oMPRfcssus KicHt — The (\up Gudgeon (Fig 11 ) 

Nniiaaf ffubits -The leimirks iimde with legard to the Trout 
Gudgeon also appl> to thib hsh, v\hicli does not, howevci, cousott with 
them for thoifc It docs not grow as big as the Trout Gudgeon, and is 
on the whole less tieiee iii its methods of attack 

C\R\&sioPs oVLJi Ogilby — The Fire-tailed Gudgeon fFig 12 ) 

Natural JlubitK —This small giulgeou is the most useful of the 
three, but though vei> lommoii in tin whole eastein portion of Queens- 
land, does not oecui m such laige ntimbeib as the othei two gudgeons 
do It IS to be tound in fresh-water ( reeks and m any backwash, as well 
as in large waterholeu usually ot a shallow uatuic Being of a smaU 
size (adultb lately exceed 2 inehes), it is preyed upon by the largei 
specimens of fish, and consequeiitlv it liki*s to isolate itself m large 
shoals m out of-the-way potholes ol vi^atot courses, where in fairly deep 
waiter provided with plenty ot aquatn weeds it disports itself and Ineeds 

CABASbiOPb KT^UNZiNOBBi Ogilby — This flsh IS very closely allied to 
the Cazp Gudgeon, and is reported from the Burnett River district aa a 
valuable moaqmto flah (Di T h Bancroft ) We have no knowledge 
of its occurrence in the Brisbane aiea 
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FahiTiY THKBAroNiDT— umcolor Gunther la au excellent 
mosquito Ash (T L Bancioft ) Unfortunatel} , it has not aa yet been 
recorded from the Brisbane district, but it seonib tairly plentiful north 
of the Mary River 

OTIIKR FISH SUITAULK FOR SAIjT-WATKB CONTROL 

Buxis AHBOiENsis Hlct kcr — ('Io«»ely related to these Gudgeons 
there is a salt-wntcr species ocdirtin^ in the Biisbaiie and other tidal 
iiverH of Southern Queensland known us Rittiv (imboxensi^^ whifh we 
ha\e reason to believe is also a larval dchtruetor of some importame 
The total alisenep nf mosquito larva? in the tidal ci(M>ks m which these 
fish occur seems to supply sufficient evidence ot then activities, and 
one IS inclined to think that thete exist m oiii tidal creeks suillcient 
(|uantjlu‘s ol larval destnutois to prevent niOHcpntoes ocouirmg anv- 
where This is of iinmcnse Aaliie in mosquito (ontiol because it is 
realised that if tidal wateis can be gi\cn an unrestruted passage to woik 
their way to and fio without let or hindrance and in oi out of potential 
breeding-places, swamps and the like then the colitiol of such areas 
must be rendered compniativelv simple Brisbane waters do not possess 
file VHiious species of Killififtheb so sueiesstully iise<l in combating salt- 
marsh mosquitcK'h in New Jerse>, but we believe th.it theie are quite a 
numlior of other fish whnli might lie successfulh used in QuecnBluiuU 
and even noiv are probabl> instriiinental in contiolhiig siuh wateis in 
whieh the> occur 

Family Gobtid l— A'/ it/mr/dhms hfhnrhn Ogdbv • — This fish, ol 
which an illustration is given in Fig 14, occurs in salt-water tubutaiUN 
of the Brisbane River, such as the Norman Greek, and assists in mosquito 
control m tidal waters gtiierally This we boimve to lie the raw?, because 
when kept in tonfinenient, this fish prov(»s itself an extiemely efhcient 
laival destnutnr 

MPGiiiCK.OBiirH DnvisT Ogilby (Fig 13) Occuis in salt-water and 
finds its way up the creeks of liiiabane under tidal iiiHueiice It can 
be aeeiistomod to fitsh watoi, and is known to de\oiu moaiiuito larva" 
voiaciously The eggs of both these species uie hung on various 
substanees, where the mah guards them against the possible attack of 
enemies 

Pamit \ MuGixaDA> — Mugil LvphaUu Ij , the Sea oi Maiigiovo Mullet, 
haa been said by some to be laivnorous 1 have kept apecimens ot 
young m aijuaiia, but not under any circumstances could ^ese fish be 
mduced to take any notice of mosquito larvip 

TRUE LAR^ IVOROTIS FISH INTRODUCED INTO AUSTRALIA 

Family PcECiUDAi: — hchi^tes rcUaxlaim — ‘‘ Hai bados Millions/ 
sometimea called the Opal Fish (Figs 16 and 17 ) 

Lehtsie^ w»j11 thrive under cover, in well-balaiuod aquaria, provided 
with a thick aquatic vegetation The chief obiection to ito introduction 
into the open in Southern Queensland lies in its inability to stand sudden 
chongoa in temperature, but for all that it can be made to have its 
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uaesr and will winter safely among copious aquatic growth This bhh 
la viYiparouH and a very prolific breeder, and when hungry will some- 
times cat its own young Plenty of thick vkeeds die neiossary m order 
to enable the young to hide Cerafophijllum dcimr^mu is ideal for this 
purpose, thougli a combination ot UydnUa xeiivrdlatn and Valtsnena 
nptralw proves ideal 

This small fish wintered in the eviiporalion tdnk shown in Fig 15 
<|iiite satuif actot ilv, in spite of the low temperatures to which the tank 
was subjected m 1928 Its ability to do tins is evidence of its usefulness 

Restoeking of such places as these, iti ease* ot accid<*nts, is iinuh* 
quite easy b> canying over stock brcMwls for use in the following spiing 
This method of control has been ver\ siKcossfiilh employed m anti- 
moaquito work in the Bnabane area 

Gambusiv \fhnis —The tmeiuan Top Almiiow (Figs IS and 
19 ) These hsh will thnvi* in tresh oi brackish water, but cannot li\e 
in polluted waters They can bo aecustomed to salt water without anv 
harm Gamhusui is a surface fcn^dci, and livi^s and thiives undci .i 
vaiiety of conditions but cannot stand sudden changes of tempeiatuie 
Its 01 iginal home is in the Alissivsippi Valley Gambusui is well known 
to aquarium lovers, and thrives in Hiisbanc even in the winter, so long 
aa the water in whieli it lives is not subjected to any sudden drop m 
temperature The fish will not, however, survive the vriuter in small 
aquana, unlchs )>rovided with copious quantities ot aquatic vegetation 
It is a prolific breedei, and is viviparous Young Ivegm to make their 
appouianco in Queensland soon aftei the warmer woathei of spring has 
set 111 If pleiit> of food is not available, 1ho\ will isit their }oang 
without c'oinpunetion 

The introduction of Gamhusta into southern watcis in Queeubluiul 
seems to be fi aught with some degiec^ of ijsk, more particulaily on 
ac‘couiit of the temporary nature of many waters, and the vaiious 
natural and othci encmic's to which it is prone During the summer 
months, howevei, in controlling local wateiH it is to be highly com- 
mended, and the eurrMng over stock biood tor use in the following 
spring should mcko tliw method ot control of oin.imental waters very 
popular In Northern Queensland this fish should be populai, and it is 
hard to aee why it could not thrive theie equally as well as it does in 
othei ti opical places of a very similar lemperatuie 

It hah been constantly argued that GambiuM cannot stand an> 
degrees of frost, but we have reason to believe that this is not so Some 
mosquito work recenth conducted in Albania b> Mrs Sidney Loch is 
interesting It transpired that the fish stood 10 degrees below zero, 
whilst 3 inches of ice was formed over the pouds As long as air-holes 
were kept open theie were apparently no losses at all In the cold 
wcathei the fish disappear into the mud at the bottom', and though they 
are very lethaigic and eat very little, if at all, duiing the winter, they 
become very lively as WKin as the ponds are cleaied of ice With the 
approach of summer they fed heavily on powdered oven-di led bread and 
powdered sun dned meat, and thus learnt very quickly to adapt them- 
•elves to local conditions 
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HATCHERY 

Fi^te G gives a very tan impiesflion of the hatchery which has 
lieen btarted in conueotion Vt\Xh tlw‘ Hrisbuuc City C'ouncil's rao8(imto 
work A laigc cement tank has been con\prte(l into an aquarium, and 
at present the Cnioson-spoited Sunfinh dispoit theniseh'<*fc in its w.itc's 
The aeration ol the watoi is cairit'd out mainly by the following plants 
rooted in a sandy bottom some G or S inches in depth — (1) Hydnlla 
verhciHata (AVaier Thyme) , ( 2 ) (Watophynum demermtn (Homwort) , 

(3) Chora fragilis 

A nunibci of >oung have hatched out this season, but it is hoped 
that when the fish have l>eeoine Iwttei establitihed they will feel so 
thoroughly at home that gie.ilei piogress tlian has been i>ossible up till 
now will l>e made Such Inige ac|uaria can be us<h1 to good effect for 
other than Sunhsli, but it seems unwise to nns the fish m view of the 
possible development of cannibalistic tendencies In most ou^dooi 
aquaria, much damage is done bv the pieseiif e of dragon fiv larvap No 
■fish-eggs me safe wheie these laivae exist AW hnvi found that large 
nambtis ot dragon dies haunt out hati her\ Sunfish are useful m 
keeping these natuial enemies undei contiol It has been observed that, 
m aquaiia wheie sunfish aio, no young diagoii fly larva? ^im evist loi 
long The Ci imsoii -spotted Hunhsli is partieulaily suitable foi the type 
of work toi which it has lieen selected 

(HINTIjUSIONS 

(1) Thi value of biological eontiol ol mosquitoes must not be over- 
looked With the increase ot oui knowledge the subiect assumes daily 
greater importance, and it is with the hope that some dav it may come 
into its own that these obsci vat ions aie herein recorded 

(2) Close oliservations made duiing the last three years show 
conclusively that larval dostiuctois ate capable of exeicising moie than a 
mere ch<H;k on mosquito larva? 

(3) Lan^al destructors occui in verv large numbers m natural 
waters They abound in almost piodigious numbers m watcrholes whith 
lorm a portion of the bed ol oui local ciecks isolated from the mam 
stream m peiiods of diyness They o(cm further in aitifiiiol waters 
of various kmds^ wheie thtv partu iilarly iluriug the early part of the 
season are instrumental m kei‘ping mosquitoes compleU'ly undei contiol 
(Conditions exist which make larval destructors in some natural watei- 
holcB effective throughout the whole year 

(4) Paitioular attention is here drawn to tin Ixmeficial effects of 
the larval destructors in the Muiiumbidgee Irrigation Area of New 
South AVales, where the numbers appeal to be even greater than in the 
Snsbane district, the preaenee of large nnmbem of ChironomidB provid- 
ing them with large quantities of natural food for months in the year 

(5) We are very fortunate in having quite a large number of larvi- 
vnrouH fish in Southern (Queensland capable of doing wonderful work 
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both in fresh, brackish, and salt^’ater Among thcM the speeies most 
highly recommended are — Cfatrroicphalus ftvutaiih^ and JielanoicBnta 
twfirrans for fresh watei, and Psrudoniugil siqmfer for brackish and Bait 
water A distinction is diawii bet^eim Inivivorons as '•niface feeders 
and larva-eating fish as bottom loeders 
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Pr \rE I 



Pig ] — "Rttropinm Himotn in cffcotiie niosqiiito dcstrojir (uuin)ojj in 

iinsbnnt vratii'i 



Pig 2 — ( tafiio{cp]ififus flunaiiu ATiC’iillmh — The Kush watii 
llinhhtitl One nf the most useful dentruitois \ustiJlui 

]M)SSi'8SeS 


Mutifc ot flu ilsli flhown in thise ilhist rations iro from jihotogiofdis bikia ttt Uf* 
Borne Hiffiiulty sins ixinricmcd in cifiiiig *hiH, ind it mnv Ik o± inttust to oui 
readoTH to knosv wh'it rntthod we ndopted 

A Holutioh of *2 per nut eo^aiii tivdioihloriflc si as piepaud lu 50 ]ior rent 
iilinholf ami miall dropfl ot this weie idilcd to the siater in iiIiilIi the Hsli ncie 
placid Ah the drug iHgiiD to tski effect slowly the Huh i^ould eoiue to lie on thrir 
Hidcfl with tins pjtteiided in a verv nstiiinl fjosition, und, b> larofiill^ nianipulntnig 
the cnraeia fiom aliose, extflloiit picture^ can be taken of luturil hi^toiy ub](>cts in 
this way 

The fish lau Ik rcstond lo i normal enmlition igHin by Jieing placed in fresh 
water By ehinging the si iter scvirul times no ill i fleets sotm to Hecomfianv the 
narcotisation, provuled that the process is uot unduly liahtened or prolonged 

rigs 2, J, 6, 9, 10, 11, 12, 16, 1 7, IH, 19 ialt ii fiom hfc by Mr H W Mobsby, to 
whom our thanks are due 

Figs 1. 13, and 14 kindly loinid hi the Tiustcca AuBtrali.in Museum. 
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Pi ut II 



PiK T — J^nruthmuffU Kmi Tlip (juc€nRlfinfl Blue ni 

Klhuint lu I jther salt, Id ukiMh, ui litsli itir 



I'jg 4 — A THnl Bi no A eonimoii finding gmimtl for 



Pig o — nu/MiN« PubfiTilHuu The Cnmwn B|)olto<l 
Buiiflub (^iceiisltnil B ino^t uMtul lar>i\uiouH frtsh wat* i 
fljth 
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Pr\TJ- MT 



TjK h -Th Mpstcm intl of tin nnt^hPi^ Hituitcil jn Houth HiisImuip, the pnUKit^ 
ot tlu Tinshiiu Cioiiw il, tlo watir iri 1 it 6 in in tlu ^eeiUMt ptrt 

TTf re the t'l iihmou sjjnlti <1 Huiih'^li is bittiUiii? mil 11onrishin(( 



i’ig 7— A portion of the Fnogffpra Crrek A natnial bonio o± \anou» 
kinds of laivivoTous fish 











Pnoc Ho\ Soc () LWD, VdL XLI 


riATis V 



lift 11 — Ca a\^to}s ifmpi(*uuh Knfft T!ir Onip Gmlejicn ^ftmak) 
Vn 1 ti\( liottom ffodti of i \oi*\(.ioii4 tj|Q 



Tift 12 — ( ciiOHMo/v gu u OgiP ^ The Tin tmh 1 Cudgoon 



Fig 13 — Mugtlaqobittt de^i/rv Ogill } Suitable foi mos^^^lrto eofitrol 

in il wutori 
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ViArh, VI 



t'lg \4 -^Bhtn/^qohnis Ufltiuhn Usotiil toi snU^^nt^^ Lontro! 



I'lif 15 — All hv ipoi ition Tniilc t ntirilj controlkd !»> 
LcbuUi iciuHialHs 
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Pi Kik VH 



Fig Hi — M ile of Lrht8tr\ }ctuuUi(u8, 1 in m lciiq[th 



Fig 17— FomiU uf TdnsUs icUntlaUi^ 1} in in Unijth 


Ojpruiodontirta' (Top Minnown) SmiiJl fl^h ulMayo ftod near the wrfate 
The> poase^i thi lowu in« elonentul •»inl tiu tip of Mu hoail ilUtenm, iinknn: 
them pnrtuiilnil^ mutoil to qiirtiu fitilinu 
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Pl\tk VIII 



Tijr I'' — Male of Q<imhkm4i afftnia, about 1 iti in length 



Fig 10 — FoiiiqIo o1 (ratnhyma nifintn, 21 in in length 
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A Revision of the Queensland Bignoniaceae. 

By C Q O J VAK STamiiu, BotaniEt at the iTerbanum at Buitonzoxg^ 

Java 

Two Text figures 

(Communicate/ to iZoyal o/ Qzfesn«£amrf T Wh^te, 

27ih May, im ) 

Though the Bignoniacen of Queensland have been eetabliahed for the 
greater part by F von Mueller, Bentham, and Bailey, it appeared that 
several additions could be made after a revision of the material pres^ved 
in the Brisbane Herbanum 1 am much indebted to Mr C T White, Govern 
ment Botanist, who kindly put these specimens at my duposal 

Most of the species had to be cited under new combmations, in which 
I have followed the international rules as now adopted ^ 

Tecoma has been worked out by Schumann*' and by Bureau and 
Schumann* , they have pomted out that the true Tecomess are all trees 
with digitate loaves, and American m distribution 

D%planthera is a name used for a potamogetonaceous genus by Thouars* 
four years before B Brown published this name for the bignoman tree 
8o Deplanehea VieiUard has to be accepted, already used in Austndiau 
bterature by F \on Mueller m his second Systomatio Census of Australian 
Plants 

Haussmanmanihes is a new name proposed fm* Ha/us^mannia F v M on 
account of the iHh mam rule for botanic nomenclature,' which dictates 
that the rules uid reoommendatioQs of boUmical nomenclature apply to 
all olaases of the jdant kingdom, recent and fossil, with exceptions which 
are expressly specified ’ O Posthumus* m his article on Dtpiens nowh 
guineoMis called the attention to the eldest name Hausmannta Bunker 
(1846) of a fossil genus of Biptendeao which has pnonty This genus may 
be umted later on with Ihptens but for the present it atiU exists * Hie fact 
that £fattMfiaiiiua F v M u wntten with two s’s and ifaitmafima Bunker 
with only one does not allow use of both of them for different genera 

' latetMtwnal ruias of botsmo uonsnslatam sdc^ited by the 
coagTHM oi Viflona (1905) and Bnwels <1910) 

*Ih Bngisr and Ftantl, Xat P6* Fam iv<, 3b (1896) 

' la Msrftms Flora Brssflienss^ vui , pan 9 (1890 97) 

« and Frantl, Naohtrtge tiun, u iv , Teal (1897) 37 

*Bi BaoiMl dea tnmox botamqusa nAeriandawea, 20a (1928) 248, 

*BMht«e, I8a Qattnog B a ium a nm a, Leipaig (1906) 
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Further I had. to pay attention to Pamdorea pandorana (aa atukabs), 
an extreme^ variable speoieB, occurring from Lombok (Leaser Sonda 
lalands) and New Guinea along the eastern part of Australia as far aa 
Tasmania Bailey'^ gave three forms for the convenience of Queensland 
botanists Indeed one may distinguish several forms, for the greater part 
due to the extremely vanable olimatio conditions under which the fipeoies 
grows, the species oocurnng in the lowland as well as m the mountams^ 
and m dry country as well as in humid forests The more matenal 
1 exammed the more I was oonvinoed that it is certainly a single species^ 
all mtergrades between the extreme forms being present This espeoially 
appeared after studying the many specimens present in the Brisbane 
Herbanum 

Not long ago Skeels has used the combination Tetoma pandorana for 
this species, the speoiflo name of Andrews having the pnonty before 
ausiruks at B Brown As mentioned abo\e the genus Tecoma in the sense 
of Bentham and Hooker is composed of heterogeneous elements, and Tecoma 
has been bmited to American trees with digitate leaves Further I have 
reduced to it Pandorea eeramenais from the Moluccas and Pandarea 
PoirmUarUha from New Guinea, so that it ranges from the Moluccas and 
Lombok over New Guinea and Eastern Australia as far as Tasmania 

New Zealand is not inhabited by any bignoniaoeous plant New 
Caledoiiia has several, viz , DoZtcAandrcms (1 sp ) Dt'j^ncihea (9 sp ), and 
Pandorea (1 ap ) aa pomted nut below The Fiji Islands also seem to have 
one, VIZ , Tecoma fihnfolia Nicholson (Diet Gard 4 (1887) 13), which, 
however, may be a cultivated one, introduced from America, and not a local 
endemic 

In phyto geograxdiioal respect it may be of interest to pay attention 
to the fact that m the Queemland Flora nearly all the Bignonioceas of the 
whole of Australia ore represented They occur for the most part m the 
eastern part of the continent, or, which la much tho same, m the more or 
less humid portions The only species known from the dner areas m tho 
North are the three cited Dolichandronm, and justly these species show an 
undoubtedly xcromorphic struoture They are small crooked or scrubby 
trees with reduced leaf surface The nervature is aix almost ounous one in 
respoot of all other Bignomacoae I know The mam nerve has nearly 
disappeared and the primary nerves are not distinct Moreover, the leaves 
and leaflets are coriaoeouB m contrast with the other members of this East 
Asiatio genus, and the phyllotaxis la quite different from that of the other 
species One may meet with opposite leaves aa well as whorled and scattered 
ones, rather rare oharaoters m Bignomaces 

Aa to the relations with the surrounding countries, New Caledonia 
and New Guinea show the nearest connection wiih Queenalaiid, the former 
country, however, being most related with New Guinea and both differing 
from Queensland by the occurrence of tiie wide-spread DoUehattArone 
^pathacea (L F,) K Soh , a littoral species known from the Deooan Peninsula 
throuf^out the Malayan region to New Guinea and New Caledonia It 
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ooours thioDg^oat the aouthem part of Nev Guinea but hoe not been 
o b eer v ed even m Thuieday lalaiid and other lelanda of Torres Stmt m 
Qaeenalaad territory On the other hand none of the xerophytio Queendand 
speoteo has been found in New Guinea nor in New Caledonia, thoa|^ eg. 
D aliemtfoha has been collected in Thursday Island The aberrant 
Australian forms, isolated from the other Dobchandronse in geographical 
aid morphologioal respect, I have united formerly m the subgenus ConautB 
V St. 

The two figures have been drawn by the Javanese draftsman Bandiwino 
of the herbanum at Buitenzorg 

I have cited also the znater^ I tow m non Queensland herbaria, this 
bomg the more necessary os several other locabiies can be included m this 
way 

The following abbreviations have been used for denoting the herbaria 
of which I had fhe opportimity to study a smaller or greater number of 
specimens — 

H B Herbanum of the Botanic Gardens, Buitenzorg (Java) 

H Br = Herbanum of the Botanic Gardens, Brisbane 
H K = Herbanum of the Botanic Gardens, Kea 
H L B The State Herbarium, Leyden (Holland) 

H P » Herbanum of the Museum d'Hiatoirc NaturoUe, Fans 
H S ~ Herbanum of the Botanic Gardens, Singapore 


TABULATED STATEMENT Ol* THE QUEENSLAND SPECIES* 
Tbibub it — Tkoome « 


* Tecomana l<eii£l 

* 1 oajserwttf (Thuiib ) Fonzl 
Pandoreu (Kndi ) Spsoh 

1 pandorana (Audr ) V 8t 

Tftomatuhe BaiU 

1 Hillu (F V M ) V St 
Hausmnanntattihes V Sf 

1. juo%Mda (F V M ) V St 
Dolfchandrona (Fensl ) Seem 
1 aUem^otia Seem 


Pandorea (Kndl ) Spsoh 

2 BatUyana (Maul et BcUc ) V St 
J j€m%%nofde0 (Lmdl ) K Sch 

1 leptophylia (K ) Boml 

Dolichandrone (Fenal ) Seem 

2 fthformiM F v M 

3 heieropKj/Ua K v M 
Dejdanoh^a VieiU 

1 htraula (Bail ) V St 

2 mraphyUa (K Dr ) 1* v M 


KEY TO THE GENFRA 

1 Luinea 

Trees, bhrubs, or rambling uhrube 

2 OorolU valvate m bud Leavea 3 foliolate 

Corolla unbnoate in bud Leaves pinnate, the upper ones 
often 3 foliolate 


3 Corolla large, 6^ cm Icuig Calyx large, cm long, 
oampanulate. dwbnotly 5 lobed Flowera in racemes 
Corolla small, 1 24 cm long, nuely longer CSslyx small 
‘ up to 0 mm long, truncate or oboouiely 5 toothed 
Flowam in tbynear rarely m racmes 


2 

4 

4 Uauaamanntanihta 


3. 


3 Teoomanthe 

2 Pondoraa 


* Genera 




only observed m oultivatkm have been marined with * 
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4 Lmvm ninpls, large, vertuallate, the upper onea raidy 
oppoiiteg with lATgo oup duped glands on tbo app^ 
nde on the base ol the midnb iilowon ydlow 

Leaves sunplo or pumate, if simple rather smaU* always 
e gl a ndnl a r , scattered^ opposite or sub vertieiUate 
Flowers white or soarlet 

ft Flowers white Cslyx spathacoous Leaves and leaflets 
entire 

> lowers red Calyx oompanulate, ft toothed Leaflets 
serrate towards the apox 


1 TBCOMAftiA 

Spaoh , Hut Veg Phan 0 (1840) 187 Bail! , Hut FI 10 (1891) 41 , K 8th in 
Kogl & Pr Nat Pfl Pom iv , 3b (1894) 230 , Bar ft K Soh in Martina FI Braa vtii . 
para 3 (1890 97) 307 , Sprague m Dyer FI eap iv . 2 (1904) 449 , m Dyw FI Trap 
A£r IV ,2(1900)013, non faeofnana Bur , Hon (lM4)4,7(guaettSletuMnuinD Don) 

Eieot or scandent shnibe, with unpanpinnate leaven and dense tenninal 
racemes of oran(^ or scarlet flowers Calyx regular, oampanulate, 0-toothed 
Corolla-tube narrowly funnel-shaped or almost oylmdno, curved, lunb 
markedly bilabiate Stamens 4, ezserted, anther-lobos connate for the 
upper third part, divergent below Disk cupular Ovary bilocular, ovulen 
4 senate m each cell Capsule oblong linear, muoh compressed parallel to 
the septum 

Species 3, all African 

1 Ttoomana oapenni (Thunb ) Spacb , Hist Nat V4g 9 (1840) 137 

BaiU,Hut PI 10(1891)41, K 8ch uiKngl ftPr Nat Pfl Fam iv. 8b (1894) 
229, K Soh ftBur in Martius FI Bras viu , para 2 (1890 97) 807 . Sprague m Dyer 
FI tap IV, 2 (1904) 448, in Dyer FI Trop Afr iv , 2 (1900) 514 , V St in Bull Jard 
Biut oOr ui , 10(1428) 193, fitynoma eopeiMW Thunb Prod (1794 1900) 100, Tteonta 
eopeiMU Lindl , Bot Reg (1838) t 1117, DC Prod 8(1845)228, Dueouirma eapentu 
Bur Mm (1854)49, Teeomana eapriuM (Thunb ) Fena) e* V St.Dita (1987)832 

A rambling shrub 2 m or more high Branohes subterete, nunutely 
pubescent above, glabrescent below Leaves opposite, shortly petuded, 
5-12 om long , leaflets 6-9, rarely 3, shortly stalked, oUiptio, orbicular or 
rhomboidal, more or less oblique at the base, 10-80 by 8 20 mm , toFtiuw al 
leaflet ovate, aouminate, 20-40 mm long , all onoate, sometimes mnoronu- 
late, glabresoent above, pilose m the axUs of the nerves below (domatia) 
Common peduncle of the infloreeoenoe 4 10 om long, usually overtopping 
tile leaves, beonng a raceme of numerous 3-florouB oymes , rhaohis, pedicels, 
and oa)yz finely pubescent , bracts bnear-subulate, 4-6 myn lODg, 
oadnoons Galy£0ubular oampanulate, strongly nbbed , tube 8|-6 ">"« 
long , teeth deltoid, apioulate, about 1 mm long, oiliate OoroUs orange- 
nd or aosriet , tube laterally compressed, 2|-8| om long, 2 mm m dUm 
at the base, pilose inside for the lower thud , anther-lobee 3 miw 
t nun broad, divergent below Stamens exserM, didynamous with a fifth 
redunentaiy one, inserted at the middle of the tube Oapsok linear, flat, 
em long, 8-10 mm broad, seeds nafrowfy trmged 
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Quaenalaiid Eoogget» Creek, near Bnabaite, C. T WMte In H Br , 
fl m , 1910, MOAped from gudeiu , oooumng m large patohes here and there 
along the creek 

2 PANDOREA 

SpMh.Hwt 9 (1S40) 186, Endl Oen FI (1886 40) 711, n 4114a (moIio) . 
Bur in Bull 8oc Bot.Fr 9(1868) 163, Mon (1864)49, Bmith , Fi Aijatr 4(1869) 
637, Baill,Hirt PI 10(1891)40. K 8oh in Engl * Pr Nat Pfl Fam iv,Sb(lB04) 
830 , Boori , Handl 3 (1899) 690 , Bail , Queenal FI 4 (1901) 1173 i Dwla in Bngl 
Jabrb 67 (102>) 498 , in Neva Ooinea, 14 (1927) 804, 701 . V 8t , Dm (1437) 394 301, 
fig tee b» e, 4 (geogr dutr ), 9, 7, Ifl (phjrlog relnt ) . V St in Bull Jard Bait a4r 
in a 10 (102S) 104 

Small to large giabroua liaoes Leaves opposite, 1 pinnate, 2-11-jugate, 
rarely 3-foholate at the ends of the flowering twigs, mostly 2 4-]ugat6 , 
leaflets small to large, snborbicular to lineM*, entire or dentate Thytses 
terminal, often foliate at the base, rarely on the stems, peduncle often with 
opposite or vertioiUate often connate scaly bracts at the base Flowers 
small, 1-2| cm long, rarely 5 7^ cm long Calyx always small, truncate 
or shortly 5-dentate, oampanulate or mostly cupular Corolla with a lower 
naiTow-oylindno part, inside bearded at the antenmr portion or rarely 
glabrous , tube mfundibuhformous or suboampanulate in the upper part, 
straight or curved, unequally 6 lobed, bilabiate Stamens 4, didynamous 
with a fifth rudimentary one , filaments filiform, mostly curved, the anthers 
touching each other Ovary oblong, bilocular with 2 placentas m each 
cell, each placenta with numerous ovules in many rows Capsule 
elhptio^oblong or somewhat curved, acuminate at the tip and ouneate at 
the base , valves equal or subequal, boat-shaped, smooth, oonaceous to 
firmer oofriaoeous , seeds numerous, flat, thm-membranouslv winged 

Species 7, distnbuted from Ceram and Lombok, New Guinea and East 
Australia, to Tasmania, and New Caledonia 

1 Corolla large, hypoersterunorphoos, 4 5 cm long, outnde 

papilloM pubescent, oreaaiy or pele rose streaked with 
oonnme m the throat Caly^ oupulsr campanulate 
truncate or obsouraly 5 toothed, 6 mm long 2 P jasminotdea 

Corolla small, 1 2^ cm long, tube oampanulatoly enlarged from 

the lower oylindnc part or tubular Calyx up to S mm long 2 

2 Oarolla tubular, with S very short lobes, tube often curved, 1| cm 

long and 3 mm m diam l>aves 3 jugate. Leaflets large, 
elhptio oblong or obovate, 12| by S om , oonaoeous 
Pronary nerves m 0 7 pan , nerves and reticulations 
disfeinotly prominent 3 P Bailrysna 

Corona with a narrow tubular part and oampanulatdy enlarged 
towards the throat, 1-2| om long, S 15 mm broad Leaves 
linear to suborbioular Extremely vanable qoeoies, but 
nams and rotlottUtions never disttnotly prominent, even 

' sftn laeking, and leaflets mostly muoh nnaUer 1 P panOoratta 

1. ffeadoiM puidoiMlA(Andr } V St m Bull Jacd Suit ,4r lu , 10 (1028) 

198 

B(F4«i toP atMl» r iaAiidf .But Bap (IBOl)t 81, B tgmtim pamdtna Vth» . J6>ii 
Ihiai (lMt)t 43, BtfiiomapmdoraSaMmBoit Mag 81(1600)666) 

• ' V . 
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(1810) 471, nfnat S (lg27} 327, DO Prod 8 (1845)228, Bentb^PI. 
Aurtr 4 (1888) 537. FtM. Byft Cam 1 (1882) 09, ed u , 1 (1880) 188, Balky, 
QummI FI 4 (1001) 1184, Oon^ Cat (1000) 364, Maid ftOuipb, FI PI Italia 
MSW, n 11, Btgmmta auMrtUu Ait, H<»t Kaw ad u , 4 (1814) 34, Btgntmta 
maoMNitka Lmk , Bmiin Hort Beral 2 (1822)230, Teeonmduen^ahaQ DoiiiSyat 4 
(1838) 224 , Tteoma meonoatAa Q Dim, Syat 4 (1838) 224 , Ptmdofea auMrdha Bpaoh , 
Hiat Nat V4g 0 (1840) 138 , K Sch m Engl A Pr Nat FB Fam iv , 8b (1804) 230 ; 
DjabmEns^ Jafarb 07 (1022)408, V St in Nova Guinea 14 (1927) 302, Dtaa (1027> 
850, fig 8a, 4 (10) (gaogr diatr ), 16 (phylog ralat ) , Teeoma flonbtmda Onna ax DC 
Ptod 0 (1840) 220 , Teeoma oideyi Cunn ex DC ^Fod 0 (1845) 220 , J H Black m 
Tranaaot Roy Soo South Auatr , vd 30, p 838 , Wbita A Fnuicia in ftor Boy Boo. 
Queenal 87 (1020) 106, Teaoma oeromnuu T AB m Nat Ttidadir Ned Ind 85 
(1888) 412, Miq Ann 1 (1864) 107, t 0 Sohaffer in Ann Jaid Biut 1 (1878) 40, 
Paadona eeronwca (TAB) Baall , Hut FI 10 (1801) 40 , K Sob m Engl A Fr Nat 
Ffl Fam x* , 8b (1804) 230, Boer] , Handl 2 (1800) 800, V St in Nova Guinea 14 
(1027) 802, Due (1027) 802, fig 4 (8) (gaogr dutr ), 16 (phylog nilat ) , Tteoma 
jtandorana Skeela in U S Dap Agno Bur FI Ind 02 (1018) 02 , SxgHoiaa Poineilkmiha 
Zii9 nomen m Herb Lugd Bat ex V St Due (1M7) 302 , Pandona PomedkmHta 
V St m Nova Oumea 14 (1027) 802 , Due (1027) 857, flg 4 (0) (gaogr dutr ). 16 (phylog 
relat ), mcl var fragraiui'V St Ic , Teeoma Lalrobn T o it axV St Diae (1M7) 850, 
noman in Herb Fane 

Small or large glabrous woody climber, 2*6 m high (or more f), with 
twinmg braoohletB Leaves extremely variable, 5-20 om long, 1-4-7-jugAte , 
rhaohu snbangular to maiginate or even ahghtly winged, eepeoiaUy towards 
the apex, leaflets mostly subseesile, except the longer petiblnlate temunal 
one, from nearly orbioolar (and then mostly 1-jugate) to linear (and then 
mostly 4-7-jugate), rounded, obtuse, acute or even cuspidate at the apex, 
papyraceous to suboonaoeous, entire or coarsely crenato, 2-8 om kmg, 
2-40 mm broad , mostly perforately glandular on the underside , side- 
nerves absent or 3-7, mostly indistanotly prominent, retioulatioiis often 
obBoure or absent Thyrses glabrous or pub^lous, dense- or lax-flowered, 
7 20 om long, long or short pedunoled, mostly leafy at the base, or only 
with reduced leaves, rarely nearly reduced to racemes (and then the kaflota 
mostly Imear or Imear-lanoeolate) Flowers veiy variable m sue, 1-2| om 
long, on pedicels 5-10 mm long Calyx glabrous or puberulous, 2-3 mm 
long, cupular, truncate m 5-toothed sometimes with distmot lobes, teeth 
broadly tnangnlar, mostly oihate Corolla oreamy or white, streaked with 
red m the throat and at the base of the lobes, often with red spots on tho 
bases of the three antenor lobes, rarely yellow or yellowish with daricer 
throat , tnbe mfundibuhformous to campenulate, sometimes ventnoose, 
glabrous outside, mside bearded on one side , limb xygomorphio, puberulous 
on both Bidee, antenor lobee bearded sA theur base Stamene 4, didynamous, 
moluded , filamente curved, glandulariy hairy at the base , anther-oeUe 
divanoate Disk Ovary snb-oompreased, often glandular, 

2-oelled, each cell with 2 placentes, each placenta beanng numeroua ovules 
m many rowo Capsule 3-7^ om long, oblong, acute or dightiy aoominate 
at both enda, aometimea rostrate at the apex, Stiai^t or somewhat curved , 
valvee firmly oonaoeoua, boat-shaped , septum thiokeDed , aeeda flat, 
oblong or rounded, surrounded by a tranaperent wmg 

Diatnbation from Lombek, Ceram, and New Guinea to Eaet AustnbA 
and Tasmania. 
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4)iiNiiaIwd Bookmghua Bay. Dallaohy m HLB, HP, HU, 
Hweton Bay, F t Muelkr m HLB aub n 60081 136, HP, HU ; 
AfWtraha Fehx, F v Mueller m HLB, HP, HU , Burdekm River, 
F. y. Mueller in H P , eame locality, ex Herb Beaudoin in H P , amwii 
locality, Banka and Solander in H P , Herberton, J F Bailey (F M Bailey, 

1 C ) ; Heerkol Greek, Bowman m H B , cultivated m Brubano Garden, 
Mn in H Br , without locality, Mra Helma m H Br . Jale River, R C 
Burton m H & , S W. Dodd (Kga Nuiaety), F M Bailey in H Br , 
Eldavold, T L Bancroft m H Br , Mt Lookout, Suttor River, Miaa F 
OfemesiBiHi m H Br , Stanthorpe, H Wight m H Br , name locahty, T 
Davidson m H Br , Cape York, E W Bick in H Br , Moreton Bay, without 
ooll m H B , Bunya Mountains, C T White m H Br , Blackall Range, 
C T White m H Br , Innisfail, N Michael 44 m H B , Kileoy, C England 
in H Br , Bowen, N Michael in H Br , Eungella Range vta Maokay, 
W D Franoui m H Br , Yarraman, M A Cameron m H Br . Sinai, Oak- 
view, F Reynolds 27, 28 in H Br , Russell Island, Miss E N Parker m 
H Br , Townsville, N Michael 490 m H Br , 362 m H B , Tiger Scrub, 
Orallo, Dunlop m H Br , Mt Pmy, J Ke3ra 670 m H Br , Bimdaberg, 
without ooll in H Br , Crow’s Nest, F H Kenny m H Br , Walsh River, 
T Barclay Miller in H Br , Wellington Pomt, J Wedd 108 m H Br , 
Brisbane River, F M Badey in H Br , Herberton, N Miohael m H Br , 
J F Bailey m H Br , Paroo-Bulloo watershed, near Adavale, W Mao- 
GiUivray m H Br , Port Denison, Fitzalan 898 m H L B 200 OJ, 200-06 

New South Wales Port JaoksonnearSydneymHLB sub n 898 200- 
ftS , Blue Mountains near Sydn^, m H P , Wingbam, J L Boorman in 
HLB sub n 910 161-636 , Paterson River, J L Boorman in H L B sub 
n 908 140-2206 , Australia Felix, F v Mueller in H U , Port Jackson, 
lAnfailfy m HP , near Sydney, Amony 44 m HP , same locahty, R 
Brown m H P. , New South Wales, M Busseuil m H P , Sydney, M 
Veireaux 63 m H P , Port Jackson, Beaudoin 08 m H P , without locahty, 
A Cunningham 386 m H U , Coolabah, J L Boorman in H L B , Maiden 
and Boorman m H P , New England district, Miss F B May m H Br , 
Tsminga near Sydney, Dooters van Leeuwen 7266 m H B , Bantiy and 
Manly, J H Forrest m H Br , Byron Bay, J L Boorman in H Br , Manly, 
J H Forest m H Br , Cowia, R Gemell m H Br , Genoa River, A Mar 
and Tailor m H L B sub n 808 200-60 

Victoria Victoria, Duncan m H P , without locahty m H L B sub 
n 898 200-61 , Hume River, F v Mueller m H S 

Tasmania Without locahty in H P 

This qiames is exceedingly variable m all kinds of characters The 
leaves vary from 1-jngate with large obtuse ovate leaflets to 6-7-jugate 
with linear ones With all desirable mtecgradee even on the same twig The 
cdloifr (d the corolla is most tunes descnbed as creamy and red streaked 
mslde, being odorless, sweet-scented, or disagreeably sm el lm g The length 
■of the omoUa vanes from 1 to 2 7 om the lobes Included The nervature Is 
dirtmot m the broader and larger leaflets but is absent m the narrow* 
laoee^late and hnear ones. 
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NotwitiMtandnig tiiMe wiable chaneten il dsw iwA aeem |NMriIdB tv 
me to distaogalBh dlatioot Twietie* <» mbcpwiM, ee ell oomMiialaon of 
ohanoten ate preaent m many q>eoiiDenB pteaervad m the Brialwiis 
Herbarium I aaw the same thmg in the Herbana at Pans, Leyden, Utieoht, 
and Bmtensotg. I kept the fdmu or ranebea of Bailey m my diaaertation 
aa BubepeoMe, becauae I aooept a vanety m oaaaa where a auigle hereditary 
eharaoter la pr e a e nt or abaent After havuig aean the noh material at 
Bnabane the diatinction of subapeoiee also aeema to me of no uae here 

When oultivating the aberrant forma m Queeiudaad it may oertauily 
appear that aome are oonatant, but m that caae the number of theae forms 
will be very great, and auoh a diviaion can hardly be baaed on herbarium 
matetial Moreover P. avttralu oannot be mistaken for the other Auatralian 
Teoomew, being qmte aharply separated from them 

The most oiinous forma are those with Imear leafleta without nerves 
and a more or leas broadly winged leaf-rhaohis But even this form la 
connected to those with lanceolate leaflets mtermediate forma, e g , by 
the specimens from Stanthorpe (H Wnght), and Buaadl Island (Mias B N 
Parker) 

In a report on a ooUeotion of plants from the north>weetem region of 
Sonth Australia made by Captain S A White, Teeoma OxUyt was seiMmtpd 
by J M. Black from T auttralu (lYanaact B^ Boo South Auatr , vol 30, 
p 886), m which he is followed by J H Maiden in hia Genaus of New South 
Wales Plants I thmk it not poeuble to distinguish speoifio obaraoters, 
though it may be a oonapiouous form if treated locally Speounena with 
narrow leaflets (evidently from and places, f xerophytM) may have small 
or large flowers 

The leaves of youth-forma show a atnkmg leaemblanoe to thoae of 
i’landofoa UptophpUa (B1 ) Boerl, though fhere are fewer leaflets 8u also 
note under “ Exolud^ Species ” at the md 

(& Fndona Butoyaiw (Maad A Bak ) V St., Dus. (1027) 840, flg 4 (4) 
(geogr dutr ), 16 (jdiylog lelat ) 

Tmtma Batbyana Itsid Bak m Free Lum Soo N. 8 Wales, sor ii , 10 (ISV0> 
602, pi 61, Bail.Quemal FI 4 (1001) 1124, Compr CSi (1000) S64. Fig 1 

Tall woody glabrous olimber Leaves 1-pmnate, 3-4.jagate, some- 
tunes exceeding 60 om , mosUy 16-26 om long Kenohlets 4 mm m 
diajnet qgtfjJ *etioles thickened at the base, 3-6|>74 cm long, subterete, 
leaf-soaiB^wnnected by a prominent line , rhaohu thickened near the 
insertions of the thickened bases of the petiolules , leaflets entire, nearly 
sessile, broad-oblong, acununato, base obbque, rounded or slightly tapsring, 
ohartaoeous or suboonaoeons , mde-nerves 10-11, distinotl(f pronuaent on 
the underade as the retioulatUBU, shining dsrh green above, dull pale g reen 
beneath InfloeeeoeMe thyreoid, paaiouUfonaoue, rather meny- fl owered, 
axiUar, 74^om kng, mostly 16-20 om ; pedunele terete, 24 mm mdiaia ; 
pnmavy stalks 2-3 om kag, 7-flowersd on the average Oslyx aittoolate 
with a hypanthinm, truncate, uregularly lobed or more or less ibstiBStly 
6-lobed, 8 by 4 mm , mtooth, glabrous, porphsh brosM, OocoUa toMif^ 
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inoBivxd, IS'lS mm long, ahortly paptUoM-pubeBoent ontode, oraam* 
ooloared , lobes and tiiroat shaded with pink tube inside somelrliat bnbUed, 
sUghtly hairy , lobes almost equal, subarbumlar, densely papiUose* 
pn bo soent Stamens 4, moloded, glabrous, sutber-oellB ovate-obloQg 
Orsiy sub-orbiralar or ovate, style glabrous, exceeding the stamens, 
stigmatu lobes suborbionlar orenate Capsule unknoum 



Fig 1 —Pandona BmUyatta heat and infloresoonro (after Riobniaad Bi\er in 
H Br ), X 5/12 


Jiew South Wales MuUnmbunby Greek, Tweed River, W Bauerlen 
(type) , Riohmond River, without ooU m H Br , Mullnmbimby, W 
BauerlM in H Br , HE 

This rare endemic Australian species is most nearly related to 
P Menantta from New Gumea on account of its leaves and flowers, 
1 have not observed vectmlllate leaves as mentioned by Malden and 
Baker tai thefr original desoription (oopwd by Bailey 1 o ), buk aboarmal 
Bowem aem e tlmeg ooonrs 
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Mr C T White wntee that though this apeom was recorded Bail^ 
1 c as " near the Tweed River, W Bauerlen” it has not yet aotaaUy been 
coUooted m Queensland territory, though posnbfy^ it grows tiiero Mr 
Bauerlen’s specimens were collected at Mnllumbimby m New South Wales 
temtoiy As the species grows not very far from the Queenslaad border, 
and IS farther one of the only two Aiistarahan members of the family not 
found m Queensland, it is inserted here for the purpose of oonvemenoe 1 

3 Pandotea lasnunoides (Lindl ) K Sch m Engl & Pr Nat, Pfl Fam iv , 
3b (18&4) 230 

V St m Nova Guinea, 14 (1027) 302. Uiw. (1027) B47, flg 4 (3) (geegr diatr ) IB 
(phylog relat ) , in Bu’l Jord Bui< H6r ui , 10 (1028) 190 » Teeoma jasmtnotdes Lmdl 
Bot Reg (188H) t 2002, DC Prod 0 (1845) 225, Cunningham m Loud Hort Brit 
p 582. Don. Card Diet 4 (1838) 225 Bot Mag t 4004, Bonth . >1 Aiwtr 4/1800) 
537, K V Muellor. 8>at Cenn 1 (1882) 00, o<1 ii. 1 (1880) 166, BaileN. Queend FI 4 
(1901) 1134, Compr Cat (IWI) 364 

Tall glabrous wood\ climbor, ultimate branchlets terete, eleiiticellate 
Leavea oppocute, ] pinnate, 2 3 (4)*jugate Leaflets nearly seesJe, the 
termuial one on a potiolulo 10 1 '5 mm long ovate to lanceolate, obtiiae- 
aeuminate, nhinmg, entire, bbghtly concave at the base, 2^ 5 by 1-2 cm , 
or m ovate leaflets 3 by 1^‘2| cm nerves m 3 5 pairs, very mdistmot , 
reiiculataonfi none or mmute, underside mioTosoopically punctate Thyrse 
terminal, Huboorymbose, compact, 6 cm long including the peduncle 3 cm 
long Flowers large, shovy (Jalyx glabrous, glandular, 6 by 5 mm , 
truncate or rarely obscurely 5-toothed , teeth equal, broad-tnangiilar, 
acute Corolla infundibubformous oampanulate, delicately milk-white and 
streaked with carmme m the throat, 4-5 cm long, shortly papillose 
pubescent outside , tube 8-10 mm broad, mside bearded near the insertions 
of the stamens at 5 mm above the base , limb flat, expanded , lobes 5, 
rounded, somewhat wavy and orenato, very broad, half as long os the tube, 
pubescent inside , throat soarooly beanie or marked msido with 2 
decuirent lines, short hairs Stamens 4, a fifth rudimentary one, inoluded , 
filaments glabrous Disk annular cupuliformous Ovary 2 celled, each 
cell with two indistinotly separated placentas , ovules numerous m many 
senes on each placenta , stigma bdamellate Capsule oblcmg, mostly 
elhptic, acute or slightly aouminate at both ends, smooth, 5 10 cm long , 
valves thickly oonaoeous, boat shaped , seeds flat, obcordate, with broad 
transparent wings 

0uoen«4and Moreton Bay, Chinningham (Bailey 1 o ), C T White m 
H Br , Bnshanc River, F v Mueller (m bt ), F M Bailey in H Br , Burde- 
kin River, P v Muellor (1 o ) , Ipswich, Nernst (Bailey 1 o ) , Brookfield, 
F M Ba^y m H Br , Eumimdi, F M Bailey m H Br , Rosewood, 
C, T White in HBr , Taylor’s Range near Brisbane, C T White in 
H Br , Banya Mountains, C T White m H Br , Eungella Range via 
Mackay, W I) Francis in H Br , Fraser Island, F C Epps in H Br , 
Blaokall Rapge, C J Gwyther in H Br 

New South Wales Buahiiiond River, Henderson (Bailey 1 o ) , darenoe 
River, Beokler 1 (Benth 1 o ) 
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This beautiful climber differs distinctly from the other Pandoreaa by 
its hage ooitdla and smooth leaves It is often cultivated m the tropio^ 
regions and u used as a greenhouse plant in the temperate ones 


3 TECOMANTHE 

Baill p ITutt PI ]0(180l)41 , K Sch m l^ngl A I’r Nat Vfl Jiam iv 1b(1804) 
230 , Boerl , Handl 2 (1001) 590 , Dinln in 1 ngl Jalirb *17 (10^2) 49fl , V St in Nova 
'QuinM 14 (1027) 294, Dun (1027) 804, in Hull Jard TUiit hi r iii 10 (1928) 201 

Tall rarely low climbers , stem ^oody, bomctuuts \^ith ^lendcnt loots 
insertefl near the leaf soHrs, but apparently not climbing b> them Leaves 
opposite, 1-5-jugato , loaf scars connected by a prominent lino , leaflets 
opposite, nesBilo or shortly pctiolulatc, the terminal one mostly longer 
petiolulato, papyraceous to conaceoiw, muuti} totall\ glabrous, entire or 
dentate in the upper half Flowers in uxill.ii ratenus, mrely m axillar 
thyrses (T montana and T sarow), solitary or laioK 2 or 3 m the axils of 
the leaves or mostly on the old woorl in the iivils of leaf ais, niostly shorter 
than 5 cm , seldom longer ixxlumle at the ultimate base with scale-like 
bracts, rarely with rcducixl Iea\os , iKiluels with a liract and 2 bnicteoles 
Calyx oampannlato, rarely submceolatc, largt , mostlv 4 cm long, with 
5 eglandulax large lobes, larely smaller (T tnrmtana) or subtruneate 
(T aurantiaca) Corolla large, 3 10 cm long, raiely smaller (T monMHa)^ 
straight or curved, glabrous or puherulous at the a^KV red, reddish, or 
rarely orange , tube btlow with a narrow inside puliesi i iit part, infundibuli 
formous enlargcxl above*, lubed , lobes large mostly distmct enequal 
Stamens 4, clidynamous, with a fifth rudiineiitar\ one Disk annular 
Ovary 2 locular, each cell having 2 placentas on the dissepiment or the 
plaoentas ore inserted m the comoni of wall and septum , ovules in many 
rows on each placenta (^apsule biloculai with 2 coriaceous boat Bhajied 
valves , seeds unknown 

Distributed from Temato to Queensland , spCH.ics Id 

In Queensland onl> one species — 1 T 
1. TeoomJUifiie HiBu (F v M ) V St , Diss (1927), 894 

Tccoma H%U%\ F v M, Fragra 10 (1877) 101 Bnilty, Quoonul FI 4 (1001) 1133 , 
Compr Cat (1900) 364, C T White in Queensland Naturalist, vol 4 (lOJO) 00 101, 
with figure showing flowers and fruit 

Tall glabrous obmber, 3 m high with a similar diameter Leaves 
1 pinnate , leaflets 5, oblong lanceolate, 2 5-7 5 cm long, rather thm, 
oblique at the base Flowers abimdant , racemes 6-flowered Calyx 12|-25 
nun long, membranous Corolla 5-7^ om long, lunb rosy purplish, tube 
pele, nuurlml with puiphsh lines, lobes 6-8 nun long, pubescent towards 
the maigms Stamens 4 , did 3 aiamous , filaments filiform, antheis yeUow, 
odls eqnal, 8-4 mm long, widely divergent , staminodium 4-6 znm long 
Ovary oompressed, style filiform, glabrous, stigmatio lobes sublanoeohite. 
Oaps^8*7Som long 

B8. — ^D. * 
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Queenabmd Fraser Island, W B Petne m HBr , Hervey Bay» 
F Turner in H Br 

Cultivated m the Brisbane Gardens, F M Bailey m H Br 

The only endemic and Australian species of this genus, allied to ihe 
New Guinean T vnifiata and T cyelopensM The figured leaf is not quite of 
the normal type The lowest leaflets are both divided mto two unequal 
ones, one small lower-inserted one and the proper oblique one Without 
doubt it IS a true TecomaniKe on account of its raceme of large flowers One 
of the flowers on the nght shows a very poouliar aberrative structure The 
calyx and corolla form a connate torted spatha with 10 gradually higher- 
inserted lobes, the upper portion being corolla-like 



Fig 2 — TmmaiUht (? Normal) leaf and inflorescence (after W R Petne 

m H Br ), X 4/7 , tiansveree seotioa of the ovary, magnified 


4 HAUS8MANNIANTHES 

Van Stoepis, nom nov . HoiuemenfHa F v M , Fragm 4 (1864) 148 , nm Danker 
(1846), Benth,F] Austr 4(1869)539, Benth ftHook,Qen PI S(1676)1(M1, FvM, 
Syst Gena 1 (1882) 99, ed n , 1 (1869) 167 , Bail! , Hut FI 10 (1891) 81, note 2 , K 
Soh in EngL ft Fr Nat Pfl Fam xv , 3b (1894) 823 , Bailey in Bot Bull n 18, Departm. 
Agno QueensI (1806) 11, Queensl FI 4(1001) 1186, Compr Gat (1909) 868, fig 846, 
V St , Dus (1027) 901, fig 6 s, t. 7 (2) (geogr dktr ), 16 (phylog xelat ) , NydoetOm 
(subgonut Hatusmofima) Soem in Journ Boi 8 (1870) 149 

High oluuber with opposite, 3-foliolate, pmnate leaves, without tendrils 
Leaflets entiN Thyrses tOTunnal or lateral, or tenninal with rednogd 
leaves at the base Flowers pedicellate Calyx oampannlate, trunoate or 
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6-iooihed Oorcdla tubular, bilabiate, 6-lobed , lobes indupboate-Tatvate 
m bud Stameiu 4, didynamous, the fifth rudimentary, all of them exserted 
Buk oupular, enolosing the ovary Ovary bilooular with a transverse 
dissepiment , ovules numerous, in several rows on 2 placentas , style with 
2 stigmatio lobes Capsule oblong, opening by 2 conoave valves as m 
Pandoraa and acuminate , seeds numerous, broad-mem branonsly 

winged, septum brood, thick, perpendicular to the valves 

Monotypio genus Endemic 
1. Bamniuumlanfliei lnoondn (F v M ) V St , comb nov 

HaUMmafUiM jurunda F v M , Fragm 4 (1899) 930 , Bulov in Bot Bull n IS. 
Departai Agrio Queennl (1809) 11 , Qaeeiul FI 4(100)) 1139. Compr (Tat (1000) 
898. 9g 349, V St . Dim (1027)002,9, 9 ■, t 

Tall, glabroufl, luxuriant olunber, with terete branohlets Lower leaves 
rarely 1-foIioIate, shining on both Bides with a rather long shghtly striate 
petiole, 4 6 om long , leaflets concave, subconacpous, articulate at the end 
of the petiole, ovate or oblong, narrowed into the petioluks, lateral ones 
6 10 mm , terminal one 2^ cm long, petiolulate , terminal leaflet some* 
times confluent with one of the lateral ones , blade 9 1 1 by 4 5 cm , side- 
nerves 8-10, curi'ed, patent, rctioulately oonneoted, prominent below, lax 
Flowers rapidly dropping Thyrsos 5 16 om long, rather few flowered , 
cymes 6-lM) mm long, opposite, 2-6-fiowored , bracts small, lanceolate , 
pedicels 4-6 mm , braoteolos minute or absent Calyx 4 6 mm long, 
glabrous, subcoriaceous , lobes 6, equal, broad-triangular, 2 mm long 
Corolla pinkish purplish, incurved, tube 2~2\ cm long (lob excl ), slightly 
dilated above the calyx , lobes broad ovate, 6 mm long, hairy inside, 
amnged m 2 lips Filaments hauy at their uiseitions, inserted below the 
middle of the tube, exceeding the corolla 7-10 mm , anther cells diveigent 
or divaricate Disk 2 mm long Ovary short, slightly compressed Capsule 
7| 15 by om , acuminate at both ends, smooth , valves sometimes with 
a nipple shaped minute appendix near the top , septum broad, thick and 
firmly attached to both valves or to one of them, seeds pynform, wrinkled, 
broad-transparently winged , wings 1 om broad 

Queensland Thursday Island, E Cowley (Bailey m bt ) , Redlynoh 
road near Cairns, E Cowley in H Br , common , Atherton, F M Bailey in 
H Br , Johnstone River, G H Ladbtook 66 m H Br , IVeshwater Creek, 
Coiziu, L J Nugent (Bailey 1 c } , Stony Oeek, Caims, L J Nugent (Bailey 
1 c ) , Harvey’s Creek and Mulgrave River, F M Bailey (Bollenden-Kw 
Exped ) m H Br , Sea view Range, Rockingham Bay, Brooby m H L B 
sub n 808,199-71, HP, type specimen, Rockingham Bay, F v MueDor 
mHLB sub n 898,199 70, HP 

Cultivated m the Botanic Gardens at Brisbane, F M Bailey in H Br 

ITus climber seems to be rather common m the scrub, but fruiting 
speoimeos have rarely been collected Its relations ate to be found among 
Pandorea, Tteoman^, and espeoiaOy m Neotepteaia, a Ngw Guinean 
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climber All these genera show the same structure of the capsule It is 
eaady distinguished by the valvate corolla, the exserted stamens, and the 
cupular disk 

5 DOLICHANDRONE 

Seem in Ann Mag Nat Hut w*! lu 10 (1S62) Jl , Jii Joum Hot 1 (18b3) 236, 
a (1870) 379 Bontb & Hook , (len PI 2(1876) 1040 (neot Markhamta ot Aftunlena 
exol), Belli, Hi8t PI 10(1801)48, K Sch in Kngl ft Pr Nat PS >ain iv,, 3b (1894) 
240. Sprague in Kow Bull (1919)303, V St Dus (1927) 928 ftg 3 1 JO, 11 (geogr 
distr ) , Doltf handrone (eei tio) kon/I in ITenkHchr Baier Bo^ Gee Rogennh , 3 (1841) 113, 
265, ^po/Aor/ra K Rr , Prod MSIO) 471 , Bur, Mon (1884) 30 t 27 , non Beauv 

Trees with pinnate or simple, opposite, pseudo -verticiUate or scattered 
leaves, leaflets eUiptio to hliform, entire or dentioulati Flowers m terminal 
racemes or th>rses nocturnal, fragrant (^alvA spathareous, almost arcuate 
Corolla Tvliito , tht lower part of tube long fiiiuiel shaped, much exceeding 
the oalvx limb siiliequallv 5-lobed, mostly crispate or dentate Stamens 
4, didynaiiiouR with a hfth nidimentary one inserted in the throat , anthers 
glabrous, bil(x;ular Disk annular, cushion shaped Ovary sessile with 
numerous o3ules in many rows ('upsuk* subovlmclnc or compressed 
sihquifonn, often spirally twisted, elongate, lo<u[LCidal, pbeiido quodnlocular 
owing to an incomplete false septum 8eecls m 4 0 tows in each cell, corky 
or membranously winged 

Species 0, from East Africa to S E Asia, Noitli Aimtraha and New 
Caledonia Type species D spathacea (L F ) K Hch All species of the 
sub genus ConacecB V St are endemic in Australia, of the MembranaoesB 
V St not a smgle bpecies has been found then 

CoRiACKA^ V St . Diss (1927) 931 

Small scrubby glabrous trees Leaves simple or 1 pinnate, scattered, 
opposite or verticillate , leaflets conaccous, mostly lanceolate or Imeor, 
with ± parallel equal promment primary secondary, and tertiary nerves 

1 I>*a\C8 and liMflctn Qliform 1 D flhformta 

Leavofl or loASatH bioadtr , 2 

2 Loa\ofi Bunpiri, ovatn, moHtlv Mattered or uregularly oj>pofnt<e 2 D aiiemf/olia 
Lor\ od simple or 1 3 jugato, lam eolate oi Imear m attnn d, opiK>Hite 

or niotttlv m whorls of 3 3D heieropItyUa 

[1. Doliohandrone flyionnii F v M , Fragm 4 (1804) 140, in obu 

Bakiii m Jotim Udt 8 (187U) 38 FvM SyHt Cenii (1882) U3, ed ii , 1 (1880) 
167, 8]irague m Kew Dull (1010) 304 V 8t Dim (1027)031 Bg lOr, 11 (8) (geogr 
djatr ) Alerrvspermum fil^ornu DC m Bibl Univ Ueit (1838) Bignotua JU^ortntt 
A Ciinn in Ann 8 p Kat .sir ii , 9 (1839) 280, noineu , fspathodea * filt/ormts 
DO Fmd 0(1840)240 Bentii,Fl Aiutr 4 (1809) 010 Ewart A Daviee, PI North 
Terr p 230, Bailey, Queenal £1 4(1001) 

Small i^brouB tree Leaves irregularly 3-verttoiIlate, irregularly 
opposite or scattered, pinnate, l-3>]ugate , riiaohis terete , leaflets flbform, 
tnete, 15-26 cm long and distant or more crowded and shorter Racemes 
tmninal, few-flowoed, 6-10 cm Itmg, shorter than m D hOemphyia, 
pedicels elongate, 3-6 cm long, longer than m D heUrofh^la Os|yx 
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glabrous, smooth, spathaceous, ]^2 om long, arouate CSorolla white, 
oa 5 om long, glandular ,* tube narrow , lobes undulate-dentate Ovary 
^broos Capsule suboylmdnc when dry, terete when fresh, arouate, up 
to 25 om long, glabrous , seeds as in i> hderofjhyUa 

North Australia Mt Essmgton, Loiohhardt m H P Viotona River, 
F V Mueller in U P , Copteland Island, A Cunningham in Herb Cook 
(Seem 1 o ) 

Not yet oollected in Queensland, but recoided here for the purpose of 
oonvenienoe, as one of the only two non-Queensland members of the family ] 

8 Dobohandrone aHemitolia Seem m Joum Bot 8 (1870) 340, 382 

Denth & Hook, Qen PI 2 (1876) 1046, Sprague m Kew Bull (1019)301, V St,. 
Dm (1027) 034 fig 10a, 3 f, 11 (1) (geogr diatr ) Spathodea aUtmifol'ia R Br » Prod,. 
(1810) 472 DC Prod 0 (1846) 200, Beuth , FI Auiitr 4 (1869) 930, Daaley, CIbm 
I nd PI Queenal FI 4(1001)1136. Compr Cat (1009)368, I)<dKhandrone Kettrophylla 
}• V M , Fragro 4 (1864) 140, partim , Ihltchandm^f Brunfm\9 FvM, nomen m 
Herb Paivi, ex V St , Dub (1027) 036 

Small tree Branohlets terete, smooth T^eaves scattered, alternate 
or irregularly opposite, oonaceous, entue, ovato or broadly ovate lanceolate, 
at the base narrowed into the long petiole, obtuse or acuminate, sometimes 
emarginate up to 8-0 hy 4 5 cm , veins obhque Flowers unknown to me 
Capsule arouate, to 30 cm long, flat, smooth, slightly acuminate , seeds 
rather narrow, mcluding the wings 3 cm long , germ 10 by 5 mm 

North Australia Gulf of Carpentana, without coll in H P 

Queensland Endeavour River, Bankn and Solander (Benth 1 o ) , 
Burdekm River, F v Mueller (Benth Ic ) , Upper Lynd, Leichhardt in 
H P , Rockingham Bay, Dallacdiy (Sprague I o ) between dcvoland Bay 
and Rockingham Bay, Hill (Sprague 1 o ) , Thursday Island, Jaheri in H B , 
fr 19 V 1901 , without lo^ity, T B^clay Miller, 33 m H Br , shrub or 
tree, runs 6-14 ft high, all over the country, cattle and horses ore very fond 
of It and break it dow n , Gulf country, D 4, T L Bancroft in H Br 

D aliemtfolta u allied to D heUrophytta and has been considered as a 
mere variety of this species by vanous authors 

It IB limited to the north eastern part of Australia , though it lias been 
observed m Thursday Island it does not occur m New Guinea 

8 Dohbhandrone hetoroi^lla FvM, Fragm 4 (1864) 149, m obs , exol 
syn 

Seem , Joum Bot 8 (1870) 382 , FvM, flyiit Ceiw I (1882) 09 , hproguo in Kow 
Bull (1919) 304, V fit Difw (1927) 936, flg 10b, 11 (2) (geogr Hintr ) Spathndca 
MeimphyUa R Br , Prod (1810) 427, DC Prod 0 (1846) 207, Beulh , >1 Aurtr 4 
(1869) 638, Boiloy Queenfl V\ 4 (1001) 1136, Fwart A Davion, 1 j 1 North Torr p 
260, Bailoy Compr Cat (1909) 364, flg 344 

Scrubby glabrous tree, 3 6m high, bark rugged Leaves crowded m 
dense masses, mostly m whorls of 3, oonaoeous, simple or pinnate, 
jugate, rather vaiying, sometunes with 2 leaflets , leaflets oblong-lanceolate 
to linear, 2|-7| cm limg, simple leaves mostly lanoeolate, 3^-12 om long, 
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narrowed into the petiohile without artioalatum , nervea and veiuB obhqiie» 
nearly parallel to tho margin Flowers white in few-flowered, short, terminal 
tmoemes 6-10 cm long, fragrant , p^oels 1-2| om long Calyx 2^ om 
long Oorolla-tube slender, 3| om long, only dilated near the apex , lobes 
nearly 0 mm in diameter, broadly rounded , margins undulate and onspate 
Disk thick and fleshy Capsule from 5 to more than 30 om long, compressed 
when dry , valves slightly concave , false septum almost reaching the 
margms of the valves , seeds, inoluding the 1 cm broad wings, 3 by | om 

North Australis Islands of the Oulf of Carpentaria, R Brown m 
H Br , Henne (Benth 1 c ) , Viotona River, F v Mueller (Benth 1 o ) , 
Ceueonmg Bay, N W coast, A Cunningham (Benth 1 o ) , Roebuck Bay, 
N W coast, Marten (Benth I o ) , Kings Ponds, m the interior, McDouall 
Stuart (Benth 1 o ) 

Queensland Stannary Hills, T L Bancroft, fr fl xii , 1008 m H Br , 
Newcastle Rangn, A H Blackman fr 'vu , 1906 m H Br 

6 DEPLANCHEA Vieill 

Bull boc Lin Norm 7 (1862) 11 , F v M , Syat Cenii 1 (1882) SO, ed ii 1 (1880) 
107, V St , Dm (1027) 006. Cg 8, 0 (geogr diatr ) , m Bull Tard Butt aSr lu , 10 
(1028) 218, iHplantAera Banka A Sol , ex K Br Prod (1810) 148, reprint 1 (1827) 104 , 
Endl.Gon P] (1836 40) 676, DC Prod 8(1846)220, Bureau in Soc Bot ifr 0 
(1862) 16 Mon (1864) 61, V v M , Fragm 6(1866172 214, Seem m Joum Hot 8 
(1866)03, FvM uiJoum Bot 5(1867)212, Benth , Fl Austp 4(1860)540, Sthoffer 
m Nat l^daohr Nod Ind 21 (1870) 232, Seem in Joum Bot 8 (1870) 148, 168, 
Benth & Hook , Gen PI 2 (1876) 1018 Bail! , Hint PI 10 (1801) 44, K Sefa in 
Engl Apr Nat Pfl l*am iv , 2b (1804) 236 , Hidley, Fl Mai Pen 2(1022)662, V St 
m Nova Quinea, 14 (1027) 293 , l''ndert, Dum (1028) 1S3 , BuZt^rrta I> v M , ]tnigni 4 
(1864) 147 Afon/raiWta Montr • nonien ex Boauviaage in Ann Boo Bot Lyon 26 
(1001) 80 

Trees with thick branches Leaves largt., vertioillate (rarely opposite 
on young shoots), simple, ovate or oblong, mostly vrith latfp glands at the 
base above, entire, mostly yellow -tomentose as the ultimate branches and 
the mfloresoencos, sometimes glabrous Tbyraes terminal, large, mostly 
yellow tomentose FldVers rather large Calyx campanulate, coriaceous, 
▼alvate m bud, 3-lobed (posterior lobe entue, lateral lobes 2-toothed) or 
with 6 snbequal lobes, sometimes with glands, bauy or glabrous Corolla 
yellow, tubular-ventnooee, subbilabiate, 6 lobed, dilated towards the throat, 
lobes nearly round Stamens 4, didynamous, distinctly exserted, toiely 
with a fifth rudimentary one , anthers with distmctly divergent cells, 
reflezed m bud Ovaiy subeessile, bilocular, with 2 placentas m each cell 
whuh we sometimes odnate , ovules numerous, m many rows , style 
exserted with a bila m ellate stigma Capsule 2-valvate, oblong or lanceolate 
with strongly oonaoeous or even woody vidves , seeds numerous, with a 
broad, finely membranous wing 

Species 8, distributed from the Malay Peninsula to Bast Australia, 
New Guinea, and Napr Caledonia , type species Deplanekea Uhrajihifla 
(BBr)FvM 

1 Lesvw 4 vertmlUte (or on the yeuagMt dtooU rarely opponto) 
obavate,«(iioally oaneete at the bsM, uadetaide with a 
thick dense j^tow tomentun , nerves 7 9 on each 
ade of the nudnb Rather tall tree 1. D MrajpAyfls. 



A ttBVlftlON OF tns QtnssmLAMD BKINONIAOEAK 


66 


himvm S-ywtioiHfctfr (or T tmstAy opposite)* rather narrow 
htfMieolate, more or leiM rounded at the base , underaide 
hirRote* never with a denee tomentum * nerven 18 19 
on oaoh ude of the midnb Rather t itnall tree 2. D htrnUa 

1. DeplaiMdMa tetnph^ (R Br ) 7 v M , sens ampl 

Syrt Cois. 1 (1889) 167 , V St . Dim (1027) 010 Ak 8 i , d. j 0 {2) (gnogr dwtr ) , 
/HptofMAerw MrapkyUa R Br , Prod (1810) 448. reprint (1827) 304 , Verm Bol Schnft 
in . 1 (1827) 300 , BcAith . FI Auatr 4 (1860) 040 . Scheffer in Nat Tijdschr Ned Ind 
31 (1870) 334. U1 Bot Ckrnk’e Voy . p 72, t 229, Bail Queonnl FI 4 (1001) 1137, 
Compr Gat (1900) 368, White m Froo Boy Soc Queend 34 (1022) 52, White ft 
FranoM u op cit , 37 n 16 (1027) 260 , V St in Nova Guinea 14 (1027) 203 , Btifvena 
nobths»%ma FvM, 4 (1868 64) 147, Tseom^Jla Biiiu>erit FvM,hragm 6 

(1866 66) 72, 214, nomen 

Big troe, stem diameter often exceeding 1 m , nvoml whitieh, oloao- 
grained and Arm . bark thick, soft and somewhat corky , the crown of the 
tree irregularly diffuse, often umbrella-shaped , branchlots ca 1 cm thick 
Leaves ahort-petioled, subconaceous to conaoeoua, crowded at the ends 
of the branchlets. 4 vertioUlate (rarely on young twigs opposite), ovate, 
obtuse, or elliptical obovate, or oblong, ouneate at the base, rather abruptly 
contracted mto the petiole though never cordate, glabrous above, slightly 
scabrous, or pubescent on the main nerves, on the underside covered with a 
thick soft yellow tomentum, often with a golden or bronre hue and consistmg 
of single or clustered but scarcely stellate hairs, the elder ones 30 60 by 30 cm 
or broader, mostly (those of flowering specimens) I A 23 by 8 14 cm , midnb 
at the base as tiuck as the petiole, strongly promment , liasal part above 
with 0 7, mostly 2 3 large brown cup shap^ glands , primary nerves 7 0, 
erect-patent, all making a sharp angle with the midnb, prominent as the 
wide reticulations , all nerves sunken m above , petiole stout, 3>5 by 0 26-0 4 
cm , thickened at the base and spanning round one-fourth of the girth of 
the branch, yellow-tomentose . leaf soars cordate, 6-7 mm broad Thyrses 
a dense layer of corymbose nature, terminal on the branchlets, 16-20 cm in 
diameter, yellow tomentose, sometimes nearly glabrous , peduncle stout. 
0-12 by 0 8 cm or much shorter, the upper half densely branched, often 
with some reduced leaves at the base , primary axis horizontal, whorled, 
terete, 4-6 cm long, 2 3 times forked with a flower in each fork, sometimes 
S-florous , bracts hnev, 6 8 mm long , pedicels of the lateral flowers 
1^2 cm , those of the temnnal ones 1 cm long Calyx coriaceous, 13 mm 
hmg, artioalate on a short hypanthium, broadly oampanulate, yellow- 
pubesosnt when young , tube 7 by 8 mm at the throat, 3 lobed, the posterior 
lobe re cur ved, the lateral ones erect split down to 3 4 mm from the tip, all 
10 by 9 mm , ovate-tnangular, acute, somewhat carmate and mdistuiotly 
penunllate at the tip Corolla yellow . tube oampanulate, slightly exceeding 
the calyx, curved . limb bilabiate, 2^ cm long (lob incl ), glabrous outside. 
5-lobed , lobes as long as the tube, ovate orbicular, margm ciliate Stamens 
aikd style exceeding the corolla-tube by 2| cm or more, divergent and 
curved towards the peduncle as the style Stamens didynamoos. mserted 
near the base of the ooroUa , filaments 3| and 4 cm long, slightly pilose 
near the base , anthers with divanoate oelta, reflexed m bud Disk flcshyi 
flab. Ovary ohkxog, 4 mm long , ovules m 6 6 rows on 2 distinct placentas 
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ineaohooU CapauleS 7|cm long with woody, hard valveB which ate imooth 
inmde with a longitudinal hne where the thick aomewhat fleshy dissepiment 
was attached , seeds flat broad, but exceedingly fine membraoouily 
winged. 

Distribution Ne^ Ouinea and Queensland 

Queensland Boar Pocket, J F Bailey m H Br , fl 16 n , 1809» 
without looahty in H Br , Thursday Island, F M Bailey 86 m H Hr , 
fol n , 1897, Jahen in H B , fl 19, v , 1901 , Caims, C T White m H Br , 
Cardwell, F M Bailey in H Br , J L Tardent m H Br , fl fr xi , 1926 , 
Temple Bay, Cape York Peninsula, J E Young in H Br , fl vu , 1923, taree 
with umbrella shaped top up to 20 ft , Cape York, MsoOiUivray, Daemet 
(Benth 1 o ) , Musgrave Telegr Station, Cape York Peninsula, T Barclay 
Miller in HBr , betiii ecn Ingham and Townsville, N A K Pollock uiHBr , 
Rockingham Bay, F von Mueller m H B , H P , H U sub n 001067,001066, 
DaUaohy 1169 in H S , Endeavour River, Banks and Solander (Benth 1 o ) , 
Brisbane, off a plant cultivated at Bowen Park and brought from Cardwell, 
FM Bailey m H Br 

8. DepHanohsa humta (Ba]|)V St, Dibs (1927)920, fig 9 (5) (geogr distr ) 

Ihplanthera htreuta Bail in Deportm Agno Bot Bull 14 (1896) 11 , QueensL 
Fl 4 (1901) 1137, Coinpr Cat (1909) 366 

* Small tree , branchlets subterete and densely hirsute Leaves m 
whorls of 3, rarely opposite on young shoots, acute to broadly truncate at 
the apex, up to 60 cm in length with a breadth of 17 cm about the centre , 
mafgms repand, crenulate or deeply and very irregularly toothed , base 
cordate and much undulate , petiole 1^-4 cm , hirsute, later on nearly 
glabrous . nerves rather irregular, not parallel, 18 10 on each side of the 
midnb, distmctly prominent as the gross and fine reticulations Calyx cm 
long, campanulate, conaocous, inside with scale like glands, 3 lobed, 2 
Bide lobes emargmate Corolla rmgent, yellow, 2J cm long, spreading to 
3a ^m wide , lobes blunt, longer than the tube Stamens 4, exceeding the 
corolla by 3 7 cm , style about the length of the stamens stigmatio lobes 
ovate apioulate Capsule unhjiowii 

Queensland Cairns, Styon> Cictk, L J Nugent in H Br , a shoot and 
loose flowers , Thursday Island, E Cowley 56 in H Br , large leaf (shoot 
cited by Bailey lost ?) 

Notwithstanding the imperleot matenals cited I am oonvmoed that it 
is a distmct species, though it must be studied further, especially as to its 
distnbution The 3 lobtd calyx and the short conilla tube show its aflfiniiies 
with D 

EXCLl DED SPECIES 
PudOfM Isptoidiylla (B1 ) Boer 

This species is erroneously referred by me to the Queensland flork m 
Bull Jard Bot Bint ni , 10 (1928) 201 The two specimens mentioned 
in that paper are youth forms of Pandarea pandorana^ as was found out by 
Mr C T. White from Queensland specimens, and by myself when studying 
the ouH^ated species in the Botanic Gardens at Bnitenzoig. 
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Revisional Notes on the Tribe Brachyrrhopalini 
(Robber Plies), with Remarks on Habits and 
Mimicry. 

By G H 

Walter and Eliza Hall Fellow m Economic Biology, Queensland 
University, Brisbane 

{Read before the Royal Society of Qiieeiwtand, }ith June, J9J9 ) 

Tijk genus Brachyrrhoimia was propost'd tot a single species m 
1847, namely H fuficomtH Macquait, the leading diagnosis being the 
shoit clubbed character ot the abdomen, this nuiiowmg to the apoK ot 
the second segment, widening from th(re and being rounded at the 
apex of the abdomen 

Roder recognised the genus and widened it by jilacmg thcieunder 
other but unrelated tonus with clubbed abdoiiun He described 
B victoruf and B ^naculatu, also he placed Dosypoyon macuhnervis 
Macquait theie 

Ricardo followed Roder ’s arrangement, di^KCiibnig It Jnlvus^ but 
suggested Codnla quadriemctu^ Bigot was identical She also included 
Codula fenestrata Macquart, referring B tnetorup as a synonym of it 
In addition she placed Dohypogon Imbipennis Macquart under the 
genus, but eironeously regarded Daeypogon mnculmfrvis Macquart as a 
aynonym of it She tuithei confused the genus by including Dasypogon 
nittdua Macquait 

White subsequentU followed Ricardo, adding Btachyrrhopala bella 
Up to this tune the only criticism of the position was given by White — 
*"B fenesirata differs so much from B mtidus and B limhipennu^ m 
the shape of the abdomen and much shortei wings that it might well bh 
made the type of a new genus It seems to be neaily allied to the genus 
Codula, but differs in having a curved teiminal spine on the anterior 
tibue , this character, however, m some specimens is difficult to make out, 
and I am somewhat doubtful of its \alue as a gcneiie chaiaeter*' 
(White 1916, p 158) 

White did not recognise the typical form of Brachyrrhopala, and 
had he done so he most certainly would have reversetl his siiggestion 
so aa to place B nxtidue and B Umbxpfnnis elsewheie White's implied 
suggestion that Codula and Brachyrrkopaia should be treated as one 
genus has also been suggested to me from another aouroe, and it is one 
that I think would eonunend itself to many Diptensts, only there are 
oogmentary characters subeequently given for the former ge&us that 
would prohibi|: this arrangement 
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In the meanwhile Codula hmbipfnnta remained unceitainly recog- 
nised, but its identity ib now fairlv w'ell assured, so lolationship between 
these genera can be eleaied up as well as the ulentity of the species 
described under them The disposition ol apexies hitheito placd under 
thebo genera is as follow s — 

Codula hmbipenms Maequart is the genotApe of (*odula by original 
designation 

Codula lenpiformw Thomson is a sviu)n>ni of f* Innbipennts 
Btoihijtrhopala iufi<ornfs Macquaii is the genotype ot 
Brothyt rhoimla by ongitial designation 

Codula femnUaia Macqiinrt belongs to Brachytriiopala 
Brachyrrkopaln luiona Roder is regaided .is a svnonvin of 
B feneMraia 

Codula quadncinctus Bigot is a Huulujnkopala 
Brothyrrhopolo fulva Rieaido is a synonym of B quudncmciu^ 

Recently 1 added Cabasa Walkei as a synonym of BtachyfthopalOp 
thus bringing in foni furtluT specific names repiesenting one valid 
spwies Dasypoyon pulfhella MdC([uart 

l)av)j>oqon maadinervis Macquait is an yihiopoyon White 
Dasypogon Umbipenms Maciiuait is anothei Erylhiopotpni 
Dasypogon nitidns Macquait is a yfosa^opoyon 
Braeinprkopala bella White is neai Batopoc/on 

Brachytrhopala mat uhtia Rodei h.is not been lecognised, but 
judging from the dcsenptiou ih (.eitainh not of that gnnis corapaie 
with the descriptions ot Dasypogon sngnis and /) ffnesiauh Walker, 
both placwl by Ricardo in Saropoyon, hut moii <eitainly belonging to 
^(0^^opoyon 

The genus Cabasa ina> be innked as of subgerieiie miIuc on eeitaiH 
ehaiaeteis given in the ki'v below Otliei gem^iie k latioiisliips in this 
tube arc clearly indicated in litnatuic and need no spciuil (Oinment 
here 

Kry to tin (if net a of tht Braoliyn liolialiHv 

1 Tlioi ix provideil with i pnir of Isteral ^jniiefl, one placed 

on (Ofh side imnadintoly above the inurtion of 
the wings MoiiBtaehc limited to the oral margin 
or pr letitalU bVmaJe with the oiipoutor 

Htrong]> eorapn ssed 

Thorax without Ruch spines, gibbons Moustache usually 
extending aboio tht oial margin, being repre 
seated there by Roft hRint on the loner part of 
the face Female with OMpotitor not of tlie 

compressed tjpe Bioctiyrrhopala 4 

2 Antenna provided with four readily disoerniblo seg 

ments and a minute apical spine ChryMopoyon Boder 

Antenna with only three segments and a spine, at most 
the fourth segment u vestigial, the line of 
dimareatioD between it nnd the third being just 

visible 3 
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3 Spine at of tho third vj(nient of nntcnne 

and f^oniral Abdomen ivith aovcn segments aln irs 
visible Tibiftl spnr pn^ent 
Spiut on third Htginent of nnUnniL niinuU Abdnniea 
i^ith only BIX \i8ible B4.((meRt8. Tibiil spur 
ntrtient Thorax lathor gibbous 

4 Abdomen narrowest at the base of the second segment 

and always with eight Tisiblo segments 
Moustache confined to the oral margin, or it most 
with j fc H ]) lire immediately above it Black 
apt Lies \Mth a highly gibbous bright red thorax Hubgt nua Cabaaa W ilker 
Abdoinc-ii nirrowcst it the a]>ex of tht second segment 
Kacc with many soft hairs extending uell abovt 
the bristly ones on the oral margin Thorax 

usunlfy blaik and less gibbous Mibgenui Macqunrt 

(Jeims (^ODIIIjA Maiquuit 
Mac quirt 7i)^ Ru mlo 1912, 149, Hardy 1921, 2l*J 

This gdius js sufficMentlv well diaguostd for iKOgnition in the ko> 
given above, but it inav be brio addod that the st^cond sogniont of tlK 
abdomen is anitoiinh itide thioughoiit and somewhat stouter than that 
in the g<*nus Jinu hi/n hopala I ha\e not diteited the seventh sigment 
of the abdonic 11 on Uu temale when the ovipositor is evsuted, and so 
suggest that this segment mav ultiinateh Ik lound u dm od and absorbed 
by the veiv (otiipnniKcd ovipositoi Thougli leseinblmg Hi m hyn h^opala 
in manv lespects, thia genua ahowrs in most of its characters that the 
*ifBnities are nearer to Chr^sopogon 

Oodula lunbipemuB Maeqnait 

Yan/i/s ^ Kal nnus 177>, p 79 j, * inutpHouliH I* ibruiiis 

ni , KertoN/ (*it I9(i9, J(K> (wind \ toi hill iitciiiK.i'i ini K i tlit 

names) 

< oilula hmhipuont Mscquiit 70, l*l 7, fag I, Kunulo IMI>, ipi 

Codula veynfotmu Thomson ISfaM, 464, Ricirdo 191J, I 'JO, Nu boNon 1927, 1*1 1, 

fla ^ 

Synonymy — Although there aie niaiu itfeienees to A<nluH 
{DtOitrvi) tonopsoides Fab, at most all aie cnpii*s ot the oiiginal 
description None of the subsegueut authois stnn to baM‘ nsogiiised 
the species, and Rieaido pioposed to “expunge llu name'* as she 
consideied it was nnpossibli to asceitain tla ueniis Tin oiiginal 
description, however, fits the piesent spencs jemaikably well, ,iiicl the 
tom IS suffusently f^cmo/w-like to be worthy of the name It is ccitninly 
common enough to have been tikeii In Hanks, and the onh ciUkimu 
I have to oflfci is that I have no iccoid of its oLciiiiente during the 
month when Hanks visited these* shores 

There can be little doubt concerning the lemamdcr of the above 
synonymy and I have seen a sufficiently long senes to be reasonably 
convinced that the vanous descnptions can apply to but one species, 
whilst Maeqaart’s description and Ricardo’s notes on the type conform 
to It 


OpHCosHt ngt^ AVIiilo 
Lodula Mac qimrt 
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De$cnpt%on , — The female has not hitherto been described , it 
forms to the male in cheTflcterR The antemue are not qmte as in the 
Brachyrrhopala, for the fourth segment ui still traceable, and they do 
not conform to those found in the genus Chrysopogon 

Habitat — Queensland, New South Wales, and probably Victoria. 
The allotype female and a senes of paratype females are in the 
Queensland Museum, other paratypes arc in the collection of Mr 
Mann 

Genus BRACHYRBHOPALA Maequart 
Macquart 1847, 36, Birardo 1913, 486, White 1916, I'Sd, and 1918, 74, Hardy 1981,, 
292, and 3926, 307, 0g 1 

Cahiua Walker 18G(», tOO, Bicardo 3918, 479, White 3916, 107, Hardy 1921, 291 

The genus Cabana was previously placed as a aynonym by me, and 
although some differences have smee been discovered that would separate 
the form from Brachytihopala, these do not seem to be more than of 
subgenenc value Three forms retained here as being of specific value 
may ultimately prove to be but one widely varying species, or two at 
the most B f u^ormn, B fenestmta, and B gaadmetneta appear to be 
identical in strut tnre, but there is another species as yet to be described 
that hog the anteniiff twice as long as on these, the legs are unioolorona 
and the wings lightly suffused with brown throughout This nndesenbed 
form suggests that atrncturcH arc not so consistent as hitherto thought 
to be, but that structures aie not to be entirely relied upon as a 
criterion for species in this genus is seea by the new form here deaeribcd* 
In this case we ha\e a <|uitc distinctne apccieb that seems to conform 
to the fTf/lrornw group in all its general stmctuies On this account 
I am leaving the status of the species m the i ufi<ornts group unaltered, 
making the reservation that the status of two species is not quite 
satisfactory 

There is a new genus that is a member of the Safopoganfn%, but lia« 
a snperflcia] appeniame of the genus Biachyirhopala To this new 
genua I believe B bfJfa White comes It is noteworthy m so far as a 
true moustache is not iormed, instead it has long, soft, chattered hairs,, 
disposed very much lu the same way as the similar hairs of the thorax, 
none occurring on the oral margin It is bome years now since I last 
examined White s species and I made no detailed notes of that form at 
the time, but its description does not conform to the species before me 

Kejf to the of gtniu BrackfrrhopQla 

1 A black speclen with a «troagly gibbons red thorax, 
contaiiung block marking*. Wmg* varying from 
(onipktcly hLick to scmi hyaline Abdomen \ary 
jng slightly, either completoly black, or metallic 
blue black, or chie with a white spot on tb* second 

segment , the wlentes are ratlior soft pnUchella Maeqooit 

Black, black and red, or black and yellow specieo, 
aaoaUy with some of the abdomiaal oegments 
margined with rod or yellow Thorax never \i\ld 
red, at most obeemly rod , low gibbuu*. 

Abdomen with hard rigid adentes $*. 
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t. A bUdr «ptem with the doMl arm ^ iba abdomlMl 
•qgmaiits 4 to 6 le^^tlah jelloi^ (vivid 

nd irhoB aUvo). Wingi almeit eompletoly brotm 
Antonw, an kaeea^ and portenor tam radduh 
jelloa , tbo intormeditte tibia aay alio be 
reddUh 

WiBgi only partly Buffmed with brown, all leg^ part^ 
red, aMomea banded with blaelc and yellow or ted 
8 Yellow on abdomen reetricted to a narrow band at the 
^>ex of the leeond, third, and mxth aegments 
Winga tnfoicated acrou base of the median 
oell, thia morlKing ram to tbd base along the 
radial and cubital veina 

Markmga on abdomen not ao limited 
4 YeDow on abdomen restneted to a band at the apex 
of the aeccmd, third, fifth, and sixth legmenta 
Wlnga infuieated o\er moat of the arei, bat 
leaying hyaline arena, eonapicnonaly ao in the 
baaal and median eella Face entirely black (or 
whitiah at sidea oceording to other autl ora) 

Apex of moat abdominal aegmenta yellow, or thia colour 
may extend over the whole of certain aegmeuta, 
and at least the second abdominal aegment u 
mainly yellow Wing markiuga vary from 

approaching that of fn^citrahs to that of 
ruficomtg Face yellow at aides 


sem4tu/aB§p 
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fene$tral%$ Maoquart 


<i|«Mu2notfiefii# Bigot 


Bradiirrhopala pnldtSlft Macquart 

IkujtpogoH jmtchflla Mapqnait 1846, 68, PI 7, flg 9 

Cahiua irnlehella Harder 1980 , 185 (^buh aw for 170011^7 and r^foreaecs) 

BnMAjftrhopala pvlcJttXUt Hard/ 1986, 807, 1987, 894, Nieholann 1987, PI 1, 69 36 

Thero would appear to be one very variable apeciea incoiporated 
in the Bynon>niy, and no published characters arc found aufiBeient to 
dutmguiHh lines of demarcation between these forma when long aeries 
are examined A well-known but unpublished variation is deaenbed 
under a new name ui the Qibbotia inauuaciipt and labelled in his 
ooUection , it has a white mark on the second segment of the abdomen 
Even this character s'anea, the mark ranging from a small dot to 
oocupsring practically the whole of the dorsal area of the aei'ond segment , 
on old apeeimens thu spot becomes obscure and difficult to detect The 
speoiea ranges from Tasmania to Queensland, but I have ncvei seen a 
apecimen from the former State having that white mark 

Brao hy n hop ala mfleoniii Macquart 

Macquart 1847, 86, PI 1, Bf; 7, Walker 1864, 494, Aeder ISMO, C7S, Bieardo 1918, 
686, White 1916, 168, Htedy 1918, 60, and 1987, 894 (nee Proggntt 1907). 

The female of this species was described from Tasmania, and the 
'' om specimen before me, a male, agrees remaikably well with tic 
dokonp^n The iiex,waa queued by Macquart, but it was undonhtedly 
^ given correctly as male organs are always visible on specimens of 
' tU> genus. The form was first rediscovered m the Littler eoU^tion in 
U 1817, and the one before me is the only other specimen 1 haiye seen. 
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It differs from Tafezaaman specimens of fenestrahs chiefly in the ving 
marks, but also in the colour on the apical margin of the fifth abdominal 
segment No intermediate forms ha\e been seen from that State 
Froggatt’s record from Queensland is referable to B quadrxcxncius 
Bigot, if indeed these torms aie distinct 

HahxM — Tasmania Uobarl, Januaiv, 1924, 1 male Bllo1>pe 

Braohyrrhopala feneatrata Macquait 

CoMn fenestrata Mocquirt 1^49, 70, PI 7, fig 2 
Itra<hyrrhopala fenratfaia ARardo 1012, 5S6, AVhite 1016, 157 
Brarhynhopala vU torus Aodir 1802, 241 

Oiiginally desenbed as fiom Tasinama, then* is some doubt con- 
oertiing the coneetuess of tbih tvpo locality ^iTy idenlifiiution is based 
entirely on Tasmanian matenal, following White, hut Kicuido recognised 
il from Victoria, and hci redescnption of the tvpo certainly confonas to 
Tnbiuuuian material mote than to any knoA\ii to me tioin the mainland 
Many mainland specimens ot Asilidie, < specially Queensland ones, are 
much lighter in (.olour than lepiesenlativcs of the same spenes fiom 
Tasmania, and Mr H Hacker, of the Queensland Museum, mforrua me 
he has noted similar lighter tones apph to certinn Homnpteia Possibly 
in Victoria Bpecimena are to be iound that will complete the sciies of 
vanatioiia between the piisent species and B qunthu indus 

Habitat — Tasmania Uobait, 24th January 191 ■>, Dnnallv, 21at 
Februaiy, 1918, Wynyard. Februaiy 1924 All three are females The 
Wynyaid specimen was one of wveral scni ustiiig high up telegiaph 
poles, and was difflc iilt to catch 

Braohyrrhopala quadnoincta Bigot 

IDasypogon Mnequort 1849, 66, Bicardo P)12, *151 

Codula qwdricuuta Bigot 1878, 448, Bicardo 1^12, 588 
Brachyrrhopala fulva Ricardo 1912, 588, Hardy 1927 J94 
Bf(uhyrrhi>pdla r%fiooni4s Froggatt 1907, 300 (nco Macquurt) 

Brachyrrhopaia fewstrata Nieholson 1927, tost flg 8 a sud PI 1, fig 24 

The type of Dasypoqon mgnim Macquait is a male in the Parw 
Museum, and it was examined by Ricurdo, who states, ‘‘but the short 
antenme seem to pieclude it from belonging to the genus Brachyrrhopala 
or iiodvla Also she referred to the thud segment of the antenme as 
being “conical, about as long aa the first two together “ The length 
at least, as given by her in this manner, suggests Braihyrrhopnla rather 
than otherwise Fifth and sixth segments with testaceous margims and 
the seventh testaceous, certainly conforms to the abdomen in this genua, 
aa also other characters mentioned The type locality u Tasmania, but 
as the description occurred in the fourth supplement probably Svdney 
u the true locality I think the species may refer to the same aa that 
known on the mainland as B fenestrata, and not necessarily the same 
as that known under the name from Taamaniq 
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There ean be little doubt coneeming corn'tluesM of the other 
referraoet given above^ part of which was suggested bv Rirardo The 
desonptions are referable to a veiy variable Queensland species that baa 
the seoond abdominal segment entirely yellow or almost so Even when 
very dark, and having the wing pattern similai to that ot B fenestrata, 
this IS the case The question now arises as to whether Nc^^ South Wales 
and Victorian speeinienB named fenestraia in collections are not giiadrt- 
cincta Bigot, also it is pertinent to remark that it th< coloui of the 
seoond abdominal segment is not consistent, as it appears to be from 
a sciies of Queensland specinienh, then there aie no knoun chazaeters 
to distinguish between fcnestrata and qundnancta as heie recognised 
As fax as 1 know them at present, gf>ographiea1 distiibution, allied with 
colour charneters, suggests that the two mH\ hold hoo<l ni then specific 
status 

Jlabiiaf — Queensland Brisbane and Stiudhioke Island, September 
to Februar> New South Wales Richmond Hivei, October, 1 male 

Braohyrrhopala aemimfa n sp 

A veiy distinct species that ciin scare* Iv be confused with those 
ref ei red to above The head, thoiax, anteiioi and internu diate l(>mora 
except the kneea, iiostciioi teiiioia except ap4*\ the hist two abdoimnnl 
aeginents above and the whole aiea below', are all blaik The remaiiimg 
segments of the abdomen, when alive, ate vivid led above hut on dried 
speeiniins lade to reddish yellow The apices of all iciuoia are reddish, 
as also the posterior tihiMc and tarsi On one spe* iinen the intei mediate 
tibue are aUo reddish As usual with specuH of this gi ini'*, the antenna* 
are reddish and the face is coveied with yellow tomeiitiiin Iwideting the 
eyes, leaving a shining black central strip* The wings are almost 
entirely suffused with brown, more anterioily so along the veins, the 
membnm< ot the wing tends to become hvaline onh near th" posterior 
margin 

Length — 12 mm 

Hah}tat — Queensland Biisbane, the holotype, a male, Septembei 
1928, two jiaratype uialai, Btisbane and Stradhrokc Island, December 
1912 The two last are in the Queensland Muspiim and weie taken by 
Mr H Hacker 


Genus UIlRySOPOQON R/k1pi 

Boder 1881, 818, 1892, 834, Blcardo 1912, 481, White 1917, 72 H irdy 1921, 888, 
Mallooh 1928, 800 

Thu genua would seem to come between Opsiostfengts and (Jodvla 
m regard to several of its oharactera The spine at tho apex of the 
antexuue u minute as in Codula, not large as in Opseo^Vengis, and the 
abdomen has seven visible segments as on Opaeohtl^ngu, whereas 
Codula has six Most of the smaller forms have the abdomen widening 
from the base to the apex of the fourth segment, in Opseofilengts it 
widens to the apex of the fiftli However, ono species, C\ mutter^ 
narrawa from the base to the apex of the second segment (which is a 
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character of Brachyirrhopdla)^ after which it widens out, but on the 
male of C fnuVen it becomes practically parallel from this point It is 
not at all certain if the coalescence of and near the wing margin 
will be maintained entirely in the venation, but in the event of this 
failing the large sire of the three species classed as having the character 
Will readily group those forjiis C crabromfomu^ and C ^plendtdtsstma 
have been regarded by seveial entomologists as mimic forms of certain 
large wasps 


Kfy t*i the of Chryiapoffon 

1 WuiK^ nitli Hnd If (oaloming near the wing margin 

Very htrge l>lntk *inil pillow apocies 2 

Wingu With iind pc punted *it the margin 

Ab<loimn widening from thi base to th sp\ ot 
the fourth mgii^cnt Medium md Hiunll Bized 

^poeiefl 4 


2 Abdomen nirrowing fiom tlio biac to the ap«x uf tliu 
sec Olid segment, mon or Wn videnmg from tlienee 
to the apex uL the touith negment Moimta'he 

with one row of l>ristl> hiiiri mnlUn Itoder 


Abdomen widening from tli< b*iM to the apex of tho 
third segm<^iit MonHt>iche rumposed of one row 

of hriatlv hairs, rniolj with huir Bbo\e theie 3 

3 Abdomen with segments S and 4 entirely blaek mibro»i/onRi« Boder 

Abdomen with the third segment only partly marked, 
with bl ick, and the fourth abo\c without bhek or 

ubnost so sitleiuhtUgniMU Bicardo 


4 Moust.iche bushy along the ord innrgin Abdomen with 
tht first, hope of pecond, third, ind buse of fouith 

segments blsek, elsouherc yellow alhopuni1atu$ Macquart 

Monntaelio confined to one iniv of hujr 6 


C Abdomen banded with gold it the apex of the fliBt to 
fifth segments, the hasi of the sixth also golden 
Abdomen ne\er ujth gold 

6 Abdomen entire Iv bluk, except some silvery lateral 

spots and narrow lianda at uieixiotw of oegments 
msy bo present lagb entirely bloik 

Abdomen never entirely block, or if bo the kgs are ot a 
lighter colour 

7 Abdomen with a large part of the domal surface black, 

but lat'^rally, the upex of the fifth, the whole of 
the folloHing BCgments, and the whole abdominal 
area below is reddish brown 

Abdomen largely black, but usually from the second to 
sixth segments are reddish brown at apex, if the 
abdomen becomes entirely black, the rrdcbA 
brown legs will dutugnisb the speeies 

8 Legs reddish brown 
Legs entirely blaek 


faseuxtiut Rieaido 

0 


ywNtfoltfj Rinrdo 


0 


gueenslaTu}! Ricardo 

ra/alas White 
White. 
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OhryBopogon mvlleri Roder 
Roder 1892, 243, Ricardo 1012, 483 

This BpeoieB was dewJiibed frota Victoiia, fiotn -which State 
apeounouA were been by me some veirs ago Th(» speeimens now before 
me woie kindly lent by AIi A •! Nicholson, who look them m New 
South Wales, the male is fiom Caperteo, and the tdiiale fioin Ilfoid, 
both datwl 29th Decerabei, 1923 Thexe is oftou a stiong tendency for 
the abdomen to become greasy and the eoloui markings thus obs( uretl 

Ohrysopogon orabroiuforimB liodei 

Rodti 18hl, jn, Kioudo lOIJ, 4sl Ni<holHOn 1027, p 47, PI ii , flg 3 

ThiH common Queenslfind spiciea is n])parontlv eonflntsl to inland 
districts Those dntul indicate the month of Felmiaiy ih the tunc ot 
their oecnnence on the wing 

Chryaopogon aplendidiflaimna Ricardo 

Ruaiclo lOlJ, 4S5 

Onginiill> this was dfwiibed as fiom W**stern Anstidlia, so the 
form would app<sii to havt a ven wide range SpiHsimens before me 
are from Albuiy, New South Wales, 6-1-29 (K E Wilson), and 
Chinchilla, Cjueeiisland (A P Dndcl), both being females 

Ohrysopogon albopimotatiiB Macquart 
Datypo^on albopuneiaiun Macquart lS4b, 193 , Walker 1834, 578 
Laparus albopvtu Uiivs Sthmer 1867, 169 
^icolaiHUHs tUhoimv( t itM Kertesz 1909, 119 

Cbf^9opogon nlbojyunetattts Ricardo 1612, 482, Dakin and Fordham 1622, 524 
Diuyimgon iyntifkcr AN^lkcr 1846, 117, 1854, 479 

This was deseiibed by Maeqiiait as from New South Wales, but it 
seems to be known onl} from Weateni Australia, where if is common 
and widely diatribute<l One siK*eimcn before me has a small si>eeica 
of Apiocera as prey 

Cnirysopogon punotatus Ricardo 

Ricardo 1012, 484 

A pair in Mr J Manns collection, captured in Uiiabane during 
the months of Decern bei and January, aie the only specimens I have 
seen There is no n.istaking this all-blHck foiin, which is not known 
outnde Queensland A female from Goondiwindi is allied, but has 
abundant hair above the moustache (December 1927 , 0 R 
Basaingthwaighte ) 

Oluryfopogon faaolatiu Bieaido 

Ricardo 1912, 481, f^Chrfmnpogon ap near faamaiut Nicholson 1627, I’l 1, flg 21 
There are two species known to mo that have the abdomen con- 
spicuously marked with gold, in one the gold bands are interrupted, 
in the present case they are continuous acroas the abdomen One female, 
Bnnya Mountains, 3,000 ft , 9-1-26 (Dr A J Turner) 
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dbryiopogoii rnfnliis White 

White 1614, 268 

Five male apecuneiu art* before me, all trom Perth, Weatem 
AuBtralia, one of these is the type which White recorded as being a 
female, but he was misled by some foreign substance which adhered to 
the hypopygium and is now removed, showing the tiue nature of that 
organ 

ChiTBopogon nigncans White 

White 1614, 268 

Two apecimeiis, both females, are before me White bad access to 
these and the five V » ufuhu> leterred to above, but ht made no reference 
to other than the holotypea The two foinib are closely allied and the 
Boxes are consistent in each case, thus suggesting they may be but the 
sexes of one dimoiphic species, esjieeiallv us nil an* fioni Perth, Western 
Australia 

Ohrysopogon qneenslandi Ricaido 

Bicarilo 1612, 181 

There aie two spicimeiis in Jfr J Muiin's colleetioii from Kurauda, 
December 1927 (A P Dodd), and a daikir spenmen in my own 
collection fiom Coen Rivet (W 1) Dodd) Speiimens originally 
deseribcd weic also from Queensland, but Ruaido also reported a 
spcnmeii fiom Western Australia which she consideied to be the same 
apeciet> 

Ohrysopogon paUidipoimu White 

White 1018, 72 

The unique type was dewjtibed fioin Svdney, New South Wales, 
and according to its publishid charaeteis it would run out in the above 
key to C queenslandt White gives the colouin as yellow, and there is 
a speeimen before me from Southern Queensland that approximates 
White’s description, this having yellow matgiiis on the fifth and sixth 
abdominal segments, but the legs are coloured as in (' qnetndandi, 
missing only the fuseous stains on the femora It is possible that White 
described a pale specimen of V queenslandt, and that the one befoie 
me IS an intermediate variety There ii> a still brighter fotni from 
Oairns, represented by five specitneus in Mr J Mann's collection 

Otaryiopogon rnbnpeasls White 

White 1618, 73 

Not seen by me and was desctibed from a unique Victorian specimen , 
it should be easily recognised by the elaret-red thorax 

Qenus OPSEOSTLENOIS Whito 

White 1614, 266, Hardy 1921, 288 

I have already given the generic characters of this genns, but 
attention must be drawn to the moustache which White states atises 
from the middle of the face, it is situated on the oral margin as m 
Ckrj/sopogon, fto 
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OpMoitlaDgis iniignii White 

Wluta 1016, £69 

The unique type ig a male, not female as White states, it is difficnlt 
to understand how this error arose, eonaidenng the claspers are clearly 
dehned 


OBBERVATlOm OF lOMB HABITS OF AMD MIIUORY AMONGST 

ROBBBIUFL1B8. 

These notes do not aim at crediting oi discrediting any vicwB 
expressed in favour of or against the theory of mimnn as far as it 
afleota robber- flies They reflect upon some aspects of the case that 
rather support the idea that mimicry may occur in the fainilv m 
contradutinction to the vienb Melm (1923) expressed, which views 
uncompromisingly denounce the principles from several aspects On 
reading Melin’s remarks about robber-flies, one is rather stiongly led 
to the view that thiae insects are robust and active enough to escape 
danger without having to resort to deceptive measures foi their own 
protection But this is not invariably the case, for I have caught many 
specimens, especially species of Cerdtsiut, by placing a tube over them 
whilst they were testing between their intermittent penods of hawking. 
A still weaker type is represented by species of Leptogaster which would 
appear to have very little protection against any insectivorous bird that 
mig^t come their way, whilst the slow flight and the wary nature of 
their movements preclude them becoming seriously tangled in spiders” 
webs 

Where other invertebrates are concerned, robber-flies are the most 
skilled of their kind 1 have not seen one iireyed upon in Australia , on 
the other hand predaceans of most binds succumb to them, including 
dragon-flies and spiders Nor have 1 seen birds attempt to catch them, 
though I have watched birds pounce upon Bombyliidai on the wing, 
these flies being more active in flight Nevertheless there is one letonl 
of a bird eating a robber-fly, and several caNes of insects, sm h as klautis, 
bees, and wasps, that have gamed the mastery when lobbei flies have 
attacked them, these being noted in other eouiitrns Many would seem 
to be caught in spiders’ webs, but in Australia, although T have seen 
many arrested in this manner, they invariably break fiee again, if 
mde^ they do not break light through in their headlong flight 


Nicholson (1927) has drawn attention to reseinblanceb between 
certain robber-flies and wasps, but his work treats only with the principles 
of mimicry, and does not incorporate data of consequence to support 
the view that mimicry amongst robber-flies is indisputable 


There are, of course, varying degrees in mimicry, and no robbei-fly 
ssen by me in the field has had the perfection reached by certain 
Byrphide, especially C’enotdes aubarmatu, which is well-mgh indis- 
tinguubable from a wasp in colouration, shape, and deportment, and 
moreover tiay advanced so far along this line as to fold* its wings 
loiigstndiBsll|r aa an Eumenid wasp, for whioh it la readily miatakan 
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There would be no loason to doubt the oceurrence of mimicry amongst 
robber-Oies if such a case should he found where a mimic and its model 
were to be touud to have identical colouiatiou and deportment, so the 
question HtiROs as to how fai miiniciy nnioncrst lohber -flies has gone, if 
at all 

A leasonablo chant e of attaining iuforin<ition is to ascertain it the 
mimic furiub have adapttd habits nwav tiom the normal ot the family, 
tribe, 01 genus to whnh they belong, ami if by so doing they have 
reasonably atlded to then chance of siii\i\ul It is to indicate posaibihti^ 
along this line that the int^seni note is written, and thcie is no intention 
to show hero that niiinurv is lesoited to for the piotective ineasuies it 
may yield 

The genus hrptoqusta is maiiilv found hunting and resting amongst 
glasses and neds, not infrequently also atound dead twigs on liees, 
espet iidly in faiily douse bush whore grassy undeigiowth is not abundant 
These flies rest on graHs-stems and twigs alike, with their bodies held 
lionzon tally, and, when going into a state of coma, all their taisi aie 
bundled to grip their support iramediateh adjacent to the face On 
twigs they mvanablv take up then position at the tip of the twig, 
becoming in this manner a eontimiation ot the twig, having th(» appear- 
ance m this caw‘ of assuming a protective attitude of inimieiv On 
grasses and n^etls no such state of iniiniety can be expeided, and, on 
the two 01 thiee times 1 have found them theie m the state of coma, 
th< 11 colours did not particiilarlv become absoibed by then surroundings 

The l:<aropoqouxni an dll gtouiid fnquenting at the time of ovi- 
pobition Main of them seem to bo entnely giumid-freipieuting, in a 
few cases the male fiequents flowers, raiely so the female, whilst in one 
case, Ercfhxopogon, the spc^eies is abundant at flowers, and bolh sexes 
are to bo taken in numbers there 

Erefhiopogon hmhtpcnnis is one of the mimic foirna mentioned by 
Nicholson, and on account ot its somew'hat unusual habits is debemug 
of deepei btmU, both in stiuetiire and behaviour So far, unlike the 
habits of othei flower-frequenters, T have never seen the species with 
prey Nicholson releib to its wosp-like nature as being not unlike 
PolxsteH, but from my own experience I have found in its general 
activities It resembles the Cerambycid beetle llfsihtsu unauhtia with 
which It occurs One would never suspect any leal resemblance b> 
comparing specimens side by side, ao the Biniilant\ depends entirely 
upon their actions It is possible that these insects have a common model 
that was missing during my observations 

Two or three species of Saropoqon also fiequent flowers, and, like 
Eryihropngon Umhipenm^, face the flowers, whereas Thereutna and 
other flower-frequenters seem to alight upon flowering shrubs and take 
up the attitude of awaiting prey, facing away from the flowers 
Sarapogon $pp are not infrequently taken with prey, whilst Thereuir%a 
18 a pei^istent hawkei, taking lestless intermittent flights 
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Another spt'cics of this tnbe was mentioned araongnt mimics b\ 
Nicholson, namely Neosaropoffon pifnceps, a rather large yellow and 
black form with a homewhat diibbod abdomen, mote eNpecial]> clubbed 
on the female It seems to be entirely ground ami low-shiub fieciucntmg, 
and were it not for the fact that the abdomen is ehibbe<l there would 
be no real resemblance to the Ily menoptei a in all ptobability the name 
covers a complex of species ui collections, and tlnneioie general remarks 
may not have any paiticular sp»‘cifie signifiiaiui I have had no 
difficulty in iiHOgnising its natuie in the fi^ld, it nas rcKogniseil as an 
Asilid because it acted like an Asdid, not like a wa'^p 

The PhfUim appaienlly, and the T^phmu detimteh, are mainly 
tiee-fiequenteib the Atomosnn aie gionnd-tieqiv nting ,ind us fai as 
I have nut with tiuni tlu\ are entneh eontiiied to tlie bush, where 
Viifpiopoyon also oeturs, tlie luttej belongs to a tube that is as yet 
unnamed, but another genus bebniging to it, ('hatipuqon^ contama a 
apecies that fiequents sand dunes on the const mid its (oloup tones 
into its siiinmiidings in a icmaikabh unnolueabh \\a\, Nhnnng in 
this featuie the pcfiiliaiit\ oi Tabattus AValkei, Plai^jcaienum 

qui7}queviitQia Macquaif, and eeitain other Dipteia that also oceui on 
coastal sand-dunes 

The Brcuhytrhopalnn ha\e mivd habits, but ouiiur to their general 
scarcity any definite mfojmHtion m not e«is\ to aespnie PorUiln is said 
to frequent liee-tninks, uml BrathynhofMfa is not umoniinonly situ on 
ahinhs, in one case on telegraph jiolcs, one speeinien in a state of coma 
was found on the iippei side of a leal of ,i persimmon tiee, looking veiv 
like a Syrphid fly, nevertheless it not ua'-p-hke In activity and 
habits thev (aniiot lie taken foi anything but a robbi'i fl\ The new 
species desinbed abo>e, B semtrnfa, is supei fu iiilly like the Canops sp 
illustrated by Nicholson on Plate 1, fig the biightiiess ot the led, 
when living, being as theie given, thus bunging this species well within 
those types regarded as mimic forms The genus Cht tjhopogon is recorded 
as ground-frequenting, but it is not ceitain if this habit ih unifonuly 
found throughout the genus Nieholson nsnaiks that Chrysopogon 
crahroniformm appears to have habits identical with Neosaropoqon 
pPMicepA, as the tifio species belong to different tiilies, this obsoivation 
may be \eTy significant Details of habits aic u anted foi the speci«*H, as 
several entomologists have drawn attention to its wasp-like uatuie in 
the field, and like Erethropogon it seems to have liabits lather unusual 
for Its type 
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A Contribution to the Chemistry of the Oily 
Exudate of the Wood of Pentaspadon motleyi. 

By Tuom A fl Ga.BBRT IIenry Jonbu, D Sc , A A C I , and F B Smith, 

BSc, PIC 

{Read before the Royal Society of Queensland, 24th June, 1929 ) 

In 1924 Mr C E Lane-Poole, Commonwealth Forest Officer, on 
his return from New Qumea brought a sample of the oily exudate from 
the wood of a tree, bubseiiuently described by him in the publication 
“The Forest Resourees of the Temtones of Papua and New Guinea,” 
p 109, under the botonK'al name of “ (near) Pentaspadon motley* ” 

The identification of the tree as Pentaspadou motley* must be 
regarded us provisional only, owing to the difficulty expeneneed 1^ 
Mr Lane-Puole in obtaining complete specimens, the fruit being 
nnproeurable Mr C T White, Government Botanist, m conjunction 
with Mr W D Froncio, who undertook the examination of the specimens, 
forwarded material to the Oiieetor of the Royal Botanic Gardens, Kew, 
England, for comparison ivith known specimens, the result being the 
provisional claasification adopted 

Pentaspadon motlcyt, \iith which the Papuan tree is thna 
provisionally identified, is indigenous to North Borneo, but the authors 
have been a a yet unable to obtain authentic information regarding it 
It IS, however, hoped to obtain specimens from North Borneo for the 
purpose of investigation 

Pentaspadon o^(}nah* is a better-known tree and its wood also 
exudes an oil This tree is knoun to the Malay population of Perak 
as the source of “Minyak pelong,” a dark-brown viscid oil which is held 
in great repute for skin diseases This oil is stated by E M Holmes* 
to be of the consistency of luimd storax and to possess comparativriy 
little odour Efforts are being made to obtain a sample of this oil for 
examination 

Microscopic examination of the wood of Peniaipadon motley* 
(Papua) was carried out hy Mi W D Francis in 1925, and the 
following report supplied to the authors — 

“The vessels are single and seatteied, or less frequently 
arranged in ladial rows of 2-8, they measure 15-04 mm in 
diameter and frequently contam tyloses The wood fibres are 
septate and attain a diameter ol 02 mni The rays are mostly 
heterogeneous and \ary from 5 to 2 mm in height and 
OB- 015 nun in breadth The larger rays contain horuontal ream 
eanals Crystals are preae^it m some of the cells of the rayst 

' Jonmal sad Tranw tions oi the Phtimseeatical Society ot Toa d oii, vet UL, 
p 889. 
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The oil-like sabstance apparently exudes from the wood to a 
flhght extent after it is dressed^ as small patches of it appear 
on the planed longitudinal faces ot the sample forwarded by 
Mr Lane-Poole The oil-like substance appeared in the sections 
of the wood as a brownish black deposit situated m the lumma 
oi some of the fibres and in some ol the cells of the rays In 
transverse sections ot the wood the biownish black deposit m 
the fibres was disposed in small patches consisting of 25 or fewer 
cells, sometimes it was seen in isolated fibies In most cases 
the brownish black deposit dissolved iti a solution of sodium 
hydi oxide '' 

At the request of Mr Lanc-Poolo, wc fommenr’ed a chemical 
examination of the (xudatc on r^'ceipt of samples, and a prcliminaiy 
report submitted to him was published in the “Forest Besoiircf's,” p 109 

The report may be quoted heie — 

“Tlie oil consists almost e\clnsi\plv ot acid substances, 
molooular w( ight about 4(M) These appeal to hi liquids ot iodine 
ab8oi])tion values of about 280 The at ids fotm soaps w'lth sodium 
hydroxide solution and are e\idcutly of the nature of higher 
unsiitiiratod acids Th<» oil does not contain any glycciuic or 
cslcis and is HOincwhat ol remarkable nature in being exelusively 
deal in charactei Fuitliei investigation will he eontiimed along 
tho lines of isolation and identifn atioii oi the UDdividiial acids 
(if more than on« la present as seems likelv) “ 

Subsequent to this preliminary examination a moie detailed 
investigation was undertaken, but the supplies of oil available proved 
Inadequate toi complete and debnit« eharacteiisation of the interesting 
HCidie constitucmt of tht oil Efforts to obtain more oil had not been 
entirely abandoned when u jiaper^ dealing with this same exiidato 
appear^, the authors being A R Peniold and P H Moirihon, 
Tixshnologieal Must urn, S\dney, who, at the rwjUfst of Mr Lane-Poole 
and with material supplied by him, examined the question of the 
oeonomw importance ot the exudal” 

In view of this publication, and as oui results do not confirm the 
inoUeulai composition for the acidic constituent armed at by these 
authors, it has been deemed advisable to publish our own (oiiclusions 
as to Its composition 

For the purpos® of facilitating dobeiiption wo propose the name 
“ pentaspadomc dcid“ for the principal constituent of the exudate, and 
as such it (with derivatives) will bo reterred to m this paper 

The exudate as submitted to us was almost black in colour, with 
a characteristic odour suggesting fish oil Its acidic character was at 
once apparent by formation of metallic salts and almost complete soapy 
solution in aqueous sodium hydroxide To the alcoholic solution feinc 
ohlonde imparted a violet colouration indicative of a phenobo group 

■ .yn il ■ ■■ - ■ , 
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The following results of preliminary examination were recorded — 
difls 1007 
16284 

AckI numlier, 122 
Saponification numbei^ 127 
Iodine value (Wijs ^ hour), 190 
Acityl value, 130 
Ash lolt on Ignition, 15% 

Loss on heating in steam ov"n for two houis, 2-4% 

For separation ot acidio or phenol il const it u nts from noii-acid 
matennl, solution m dilute alcoholic sodium h^iUoxide ^jolution was 
lesorted to The alcohol was expelled on tlu Wtiler bath, fiDall> $n lacuo, 
and the resulting dry soaps pxhaustndv extiacted with boiliug 
petroleum ether (This method was found to give better results than 
the use of aqueous sodium hydroxide as a leagent owing to the diffleiilties 
of extracting soap> solutions with ether ) In this wh> about 5 per cent 
of the original esudato was extracted bv the solv^'iit and constituted 
non-aeid mateiial Its small amount pux.ludcd (»\aiiiinutionj but it 
evidently contained a hydrocarbon which separutetl fiom alcoholic 
solution in er^htals melting at 53° C and appeared from combustion 
results to possess th<» molecular composition „ 

The residue of dr> soaps from the petroleum ether extraction were 
diftaolved m water and the solution aeidifi*^d, lesulling m the bcparation 
of a dark-biown oil similar to the original exudate 

For this purified acid material the following const ants weic 
olwerved — 

di, > 1 016 

nv 1 6280 
Acid number, 137 
Acetal value, 130 
Iodine value, 190 “ 

£emlh — 

Pound C — 7b8 H — 05 

lecpiires C^77 1 II — 9 b] 

Silver £iali — The silver salt, prepared by adding silver nitrate to 
the neutral solution ot the acid in alcohol, daikeued rapidly on standing 
A residue of 22% of silver was left on ignition 

Lead Salt — The lead salt was precipitat“<l from tin ncmtral solution 
witii lead acx^tate It was almost insoluble m etliei Evidently a basic 
salt, It contained 36 2% of lead 

* Owing to its phenolic group the iodine valtm of the free acid uera probtbb |o 
exMM of the tme'^^vnloe 
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Banum Salt — The bamun salt, prepared by adding banum chloride 
to the neutral solution, contained 16 per cent of banum 

Iniofuble Bromides — Insoluble bromides separated from acetic acid 
solution on adding a fJight excess of bromine The yield was 257 per 
cent of the original acid The percentage of bromine was determined 
as 46 2 

[C„n, 40 ,Br 4 requires 47 2% ] 

AUemtded EsierifiiaiwH of the Acid — ^As the acid could not be 
distilled under dirainished piessiire without decompositiou, attempts 
were made to esterify it in the usual way, but all attempts were 
unsuccessful, tlie oiigmal acid being recovered unchanged We regard 
this inability of the acid to undergo esterification in the usual way aa 
being duo to steric hiiidiance, and of important ugnificance with regard 
to its structure 

Methylation of the Acid — The methyl ether of the methyl ester 
could, however, be readily piopared by using dimethvl sulphate and 
sodium hydroxide as methylating reagents, the phenolic group* under- 
going methylation at the same tune as the estenfieation of the carboxyl 
group The methyl ether ester as so prepared proveil to bo very stable 
and distillable almost to the last drop, under diminiohed pressure, without 
decomposition, as a clear colourless liquid It was accordingly distilled 
completely at 5 mms pressure, for purposes of clarification and without 
any attempts at fractionation m order to record tb? constants of the 
complete sample, which were determined as follows — * 

duB 8733 

nu 1 6018 

Iodine value, 169 

Boiling point range, 240-245° C at 5 mras pressure 

No optical lotation was obsetved, pointing to the nhsene* of 
asymmetric carbons 

Combiution Besiilh — 

Found 0 — 78 4 H — 98 

[CjjHjgO, reqiui esC — 77 8 II — 96] 

Methoryl Determination — A determination of methoxyl groups by 
Zeisel ’s method gave the following result — 

1 9562 grammes gave 2 19 grammes Ag T 
This corresponds with two methoxyl groups, one of necessity present in 
ibe methyl ester group, the other as the methyl ether of the one phenolic 
group in the aeid 

* As preienee of oae phenolic group was ladiested by the aretyl value deter- 
mtned la pteUminary aaalyni tiie methoxyl group obtained oa methylatlea reamtaa 
uaehanged u most of the nbitaneee deeenbed ■obeequeatly 
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FracttonaHon of the Methyl Eater — ^In ordei to determine the 
homogeneity or otherwue of the ester, fiattional dutillation at 6 mma 
presaiiTe was resorted to The bulk of the oil boihil within a nanow 
temperature range 235-240^’ C A Kinall liighet boiling fraction was, 
Jiowever, eliminated in this way, but the ester appealed undoubtedly 
to be largely one individual substanee 

For the main fraction the following constants wiie deteimined — 

dut 9764 
n^" 1 6108 

Todine lalue, 130 

Vombustton Re^tlts — 

Found C — 78% H — 9 7% 

Hydrolyaia of the Methyl — It quickly heiaiiie api>arrnt that 
the methyl ester — we behove, owing to stmt hindianie — was remaikablv 
resistant to hydrolysis, thereby offering a paiallel to the iion-estoriflcatiou 
of the acid by the usual methods and ])ossih1y acLonnting for the natural 
occurrence of the fiee acid It was toniid ii lessoiy to heat the ester 
with concentrated altoholic sodium li^'dioside solution loi at least ten 
hours to complete hydiolysis The alkaline luiuoi so obtained was 
exhaustively "xtracted with cth i betoie m idihcotioii This served to 
eliminate a small amount of neutral material pos'>ibl> the incth>l ether 
of a phenolic body (with no carboxyl group) whnh, w'« be lieve, is piesent 
in the exudate to a small extent 

On acidification of the alkaline liquor an oih acid sepumtoil, whiih 
lu urntraot to the oiiginal acid of the exudate could be rt'odily distilled 
under diminushed pressure (5 mms) without decomposition 

The distilled acid — pentaspadonii acid nnthil etliei — wot* n pilc- 
yellow' liqiud at ordinal y temperatincs, but solidibed duiing a cold 
night or if placed in the rifrigi'rator The iu< Itiiig point was determined 
as 15" C 

The following constants were determiu's! — 
di5 6 9972, 

ny 1 6200 

Boiling point, 252-255° C (5 mins ) 

Acid number, 148 
Saponification number, 145 
Iodine value, 120. 

Comhuatwm Beaulta — 

Found G — 77*6 H — 9 6 
[C„H„0, requires C-77 4 H-97] 

Methojryl Detarminatum — 

3728 gramme gave 2244 gramme Ag I 
corre^ionding to one methoxyl group 
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Silver Salt — The silver salt darkened rapidly on keeping The 
silver content was detennmed as 22 6%, corrcsxionding to a molecular 
weight of 372 

Sodium Amalgam^ acting in ahoholic solution^ was found to have 
no reducing action on the acid 

Re-methxflaUon of Pcntaspadonic And Vdkyl Ether — For the 
Rubsequcrit experiments the methyl ester prepaied by remeth^ lation of 
pentaspadonie acid methyl other was used Although it differed little 
lu constants fioni tho^p previously descnbisi for the methyl ester, its 
preparation from purified peiit^ispadonic aeid methyl ether was deemed 
advisable, in order to obtain a methyl (*ster tree from any possible 
impunty not eliminated in the original meth\liition, such as the methyl 
ether ot a phenol 

CtyetalUne Tcira Jlydro Methyl Pentnspadonaie Methyl Eihet — 
In ordei to reduce the two unsaturatcKl linkages and ni the expectation 
of obtaining crystalline deiivatws, pure dry hydrogen was led into a 
constantly shaken holution of the methyl ester {27} giammes) in ether 
or methxl ahohol (100 <cm) eontaimng in suspension 2 rramme of 
platinum dioxide, an adaptation of the method of Vorhees and Adams ^ 
Saturation wa*^ rapid and the passage of hydrogen continued until the 
solution no longei decolounHcd bromine Th» platmum black waa 
removed by filtration, after a preliminary shaking with oir, and sufficient 
of the solution evaporafed to allow of crystallisation on cooling The 
yield ot solid matenul was almost quantitative After several 
lecrystallisutions from alcohol the substance sepaiated in beautiful plates 
melting at 44° C 

Combustion Eegutis — Numerous conibiu*tion results, earned out to 
aeeuratoly characterise the substance gave as a lypieal result — 

C — 77 0 II- 10 8 

mjiiiies ('^76 9 II 10 H] 

Methoxyl DeferminatwH — 

208 gramme gave 230 gramui ' ' I 
induating two methoxyl groups 

Moiecidar (xght Determination — Thit^ was determined by the- 
fi oenng point niethoi], using benzene as solvent Jhan of several 
determinationfe, 385 

Tctra Jlydro Fentaspadonu Acid — This waa obtained as a by- 
product from the Zeisel determination of melhoxyl in the crystalline 
fster Aftfr reci>stallisatioii from alcohol it melted at 88° C The 
phenolic grouj), being now fiee, reacted with f-rnc chloride to give a 
violet colour snnilarlo that fiom the original acid 

Teira Hydro Fentaepadonic And Methyl Eihtr --This was obtained 
by hydrolysis of the crystalline ester, a similar hmdiance to hydrolysis. 

* Jonnuil Aiuoncim Chemical Society, 1922, 44, 1297 
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to that note<l above m the ease of the unsaturateil eater being ahown 
The acid, after recr>stalli6ation from alcohol, milted at 85*^ C 

Coinhy^iion Re^ulf ^ — Repeated analy^os gave as a topical result — 

Pound C« 76 7 II — IO 7 

[Cj^H^oO. requires C — 76 G H -- 10 7 J 

ilcul Number — The acid number was dctcrniiiPHl as 147 

SUver Salt — The silver salt, which did not darken like the silver 
salts of the unreduced acids, left on ignition a residue of 22 6% of silver 

Thib ngiees with an appioximate molecular weight of 375 

Oxidation of the Uiisaturated Ktfter, Methyl Pentaspadonate Methyl 
Ether — Twonty-flve grammtst ister dissolved in acetone mciq treated 
gradually with Giicly sieved potassium permangunate (100 grammes) 

The acetone solution was dllowed to boil during the oxidation, which 
was completed at the boiling point Separation of the procipitated 
manganese dioxide, containing the potassium salts of the aeids produced, 
was followed by its repeated exliaction with boiling water The a((ueous 
extract, which gave good qualitative tests for oxalic acid, waa 
concentrated to a small bulk and atidiGcfl with sulphuric acid A 
pronounep<l odour of lower fatty acid was noticed in the resulting 
liquor, and steam was accordingly passed m to remove volatile acids, 
the bulk of the acids being, however, not volatile The volatile acid 
was identified as hexoie acid by the silver salt method 

(Pound Ag — 48 4, silver hexonte t pcpiires Ag — 48 4 ) 

The uon-volutile «uid,'* isolated by ether extraction, showed no 
tendency to crystallise 

Methoxyl Deiet mination — 

2054 gramme gave 3102 gramme Ag I 
coi responding to two methoxyl groups 

Sdver Salt — The silvei salt left on ignition a residue of 25 *)% 
of silver 

[C„H„ 05 Ag requires 26 0% Ag ] 

Ehiemficaiton of the Acid — Poi purposes of purification and in ouler 
to test its homogeneity, the acid oxidatiou product was converted into 
methyl ester by refluxing with methyl alcohol and < oneentrated Hulphnnc 
acid for four hours The resulting methyl ester was fractionally distilled, 
but almost the whole was <olleeted at a constant boiling point (192^ C , 
5 mms ) as a colourless liquid It was fully saturatcsl and the high 
boiling point indicated a degree of complexity nol far removed from 
the original unsaturatod ester from which it was denved It proved, 
howevei, to be the ester of a dibasic acid 

* The homogeneity of this soid follows from that of ita dimethyl ester devnbed 


later 
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Coniburtton Betvlta — 

Found C — 669 H — 81 

|C],II, 40 | requires C — 67% II— 8*1% J 

Meihoiyl Deiermtnation — 

•1102 gramme gave 2372 giauune Agl 
indicating three methovyl groups, two as ester groups 

Hydrolyati of the Dibasic Ester — ^Thia was efteeted by prolonged 
liydrolysis wit)i sodium ethoxide bolutiou duiing several hours, a mtiular 
hindranoe to hydrolysih to that previously noted being shown The 
resulting wid did not crystalbse, but remained as a very viscous oil 
The sample obtained lu this evpeiiment was apparently still contaminated 
with a small proportiou of uuhydrolvsed mono methyl acid ester os is 
indicated Tiy th« sil\< i salt determination, the peiieiitage of silver being 
somewhat low ' 

Sdver Salt — The silvei salt left on ignition u residue ot 36 3% 

* I CiJIjoOgAgj requires 42 5% ] 

The products obtaineil on ovulation of the unsaturated methyl est^r 
M'ere, therefore, hexoie acid, oxalic acid, and the mono methyl ester 
of a dibasic acid in which the methyl ester group of the original 
unsaturated methyl ester remained unaffeetid duiing tho oxidation, the 
free acid group being formed in the oxidation The retaining of the 
ester group unimp<m(><l throughout the oxidation has an unportant 
bearing on the constitutional iiroblema involved, as it indicates that tho 
carboxyl group of pentaspiidomc acid is eithci directly attachoil to the 
nucleus or by means of a saturated side-chain Our choice of the 
methyl ester instead of the free acid (methyl pcntaspadonie acid) for 
oxidation purposes was made in order to tost this aspect of the oonatitu- 
tional problem , an acetone solution ot permanganate being used in view 
of tho specific disruptive action oi this reagent at double hokages 

In this connection it may be mentioned that a saturated glyceride 
such as tripalnutin ‘may be lecovered unchanged tiom boiling acetone 
peimanganate, and the oxidation experiment described here is evidently 
a close parallel 

The attachment of the carboxyl group of pentaspadonic acid either 
directly to the nucleus or by means of a saturated side-chain is also 
indicated by the negative action of sodium amalgam on this acid In 
view of the production of oxalic acid on oxidation, any unsaturated 
Imkaga present in this side-oham must have occupied the afi position 
with rigpect to the carboxyl group, and such unsaturated acids are 
reduced by soi^lum amalganL 

DlSOUSaiON OF THE BBBUimt 

The results of the investigation recorded m the preceding work, 
although msufflcient to admit of definite cbaraetensation of the 

* The value obtamed, 84 896, was nueh too dose to ttat nqund for a a»**nr* 

add to adaut of any donbt as to ita natnre 
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pentaspadonic acid, neverthelen are sufficiently complete to admit of 
reasonable conclusions being dravn We have no doubt that a more 
detailed examination along the Lnos mdicated (whiK*h unlortunately 
could not be further continued owing to exhaustion of supplieh) would 
leault in complete eludication of the const itution of this inlei tiling acid 
Wc have dcloptecl the well-established iiroeedurc ol plai ing most reliance 
on the andlvtical results obtained tiom (ryatallme pioducts tiom which 
our formuhe base been calculated as a basis, but it will nevirtheless 
be found that there is fair agreement with predicted results even with 
liquid prodiuts 

The difficulty of deciding between two homologous formula such as 
and C,oH440a is very real when the molecular weights'* cire 
high ah in the present instance, but we put torwaid the view, as the 
lesiilt ot our investigation, that the exiuUte ot /Vn/as/wdon inotUyi 
ionsiBts ts&entially of u mouohydiic monobasic acid with two unsaturated 
linkages and ot mol^ular composition Th(‘ methyl ether ot 

the methyl ester produced on mclhy lation is of niohsiular composition 
ami the nionobasu acid (pmtuspadonic mid methyl ether) 
produced on hydrolysis is of molecular lompobition Resulting 

<r>TstalIme derivatives obtaiiud by i ♦•duct ion of the iiiclhyl estci and 
subsequent deiivativcs ate r<*specti\cl> — 

Tetraliydro pcntaspadouic acid, CjJIjiHOn 

Tttiahydro pciitaspailonic acid methyl ethci, 

Teliahydro methyl peniaspadoiiate methyl otbei, 

These lesults ugiee with the hypothesis ot a btnreiie nucleus 
< although no simple identifiable benzene dciivative has yet been isolated 
by uf,) Attached to the benzene nucleus is the phenolic hydioxyl group, 
and m view of the dibasic acid produecxl in the oxidation dt scribed two 
iidditional sido-chaina, one of which coiilains the carboxyl group and 
the otliei the two unsaturatcxl linkages The difficulty ol esteiiheation 
ot the carboxyl group and the analogous stabildv ot its methyl ester 
1 •squire a steric hindrance factor, and wv aie, therelore, ot the opinion 
that the carboxyl group must be directly attached to the nucleus The 
other side-chain, theretore, eoiitams the whole ot the remaining sixteen 
(.aibon utoniH, with two unsaturated linkages, and tins chain is no doubt 
i<-Hpousible for the characteristic odour resembling hsh oil The stcric 
hindtaiice factoi, notetl m all the products descnbfxl whether saturated 
or not, seems further to require that the thiee groups attached to llie 
nucleus occupy the 1 2 J positions, but we ha\e no othei conflimation 
of thw view, which is therefoie tentative Assuming therefore th^ 
the oxalic acid produced in the oxidation is a primary and not a 

"Molecular weight detemunatioiui do sot admit of an ac<-uraiy within 10% in 
nich eaaea 
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secondary oxidation product, we are led to auggest the foUowing atructurp 
for pentaapadonic acid — 



OH 

coon 

(Cirj, - CII — CH - CH 


CH - (CH,). - CH, 


The methylated derivative (the unibiturated methyl eater) would 
then have the structure — 



OCII. 
COOCH, 
(CH,), - 


CII — CH - CH 


and the acid obtained on oxidation — 


cn-(cn,), -CII, 



ocii, 

COOCH, 

(CHj), — COOH 


'We would (inpliasihe tliat no finality ib clainied tor this structure 
ol pentaspaduuie and, but it is hoped, if further supplies ot material 
should bieouie available, to (ontinue our work until a final deotsion 
can l)“ made 


Referenee should be made to the rcMilts described by J'entold and 
Moriison (Ine cit ), in which a molecular composition C 2 .II,, 0 , la 
aiibigned to crude acid isolated from the exudate 

As this formula is based on analysis of crude matoiial, it can make 
little eluim to accuracy and the supposition made bv these authors of 
the presence of two hydroxyl groups is oe|ually erroneous Our results 
clearly indicate the presence of but one such group, and this seems also 
to be borne out by the acetyl values quoteel in Renfold and Moirison'a 
paper 

With respect to the negative e'conomie s'aluc of the exudate we are 
111 agreement with the views of these authors Pentaspadoiiic at id may, 
however, posaesH some antiseptic valu*> in view of its phenolic group 
and similarity of structure to salicyho acid Of interest m this connec- 
tion 18 the use by Malayan natives of the exudate of Pentanpadon 
offictMlu mentioned in the introductory section of th" paper 

It may finally be obseived that the oil poasesses little value as a 
drying ml, the methyl ester remaining practically unchanged for 
considerable periods on exposure to air 


The authors wish to leeord their thanks to Messrs 'White and 
Prancis, of the Government Botanical Staff, for their contributions 
towards the botanical investigation! to Mr Lane-Poole, for his original 
supplies of the exudate , and to Mr A R Penfold, Technological Museum, 
Sydney, who generously placed hia residual supply of exudate at onr 
disposal 
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Some Experiments on the Treatment of Tick-infested 
Cattle with Arsenical Dipping Fluids. 

By John Lboo, Government Veterinary Surgeon, 

and J L Fobait, Chemist, Dept of Agnoulture, Townsville 

(Comnudneoleef by Mr F A Perktna, B Be Agr , to the Boyal Society 
of Queensland, 24th June, 1929 ) 

INTRODUCTORY 

The experiments and observations recorded in this paper deal with 
the use of solutiona of sodium araenite in the treatment of tick-infeatcd 
cattle under field conditions, the fluids being applied by immersing the 
aniTnals in a dipping vat containing tlie solution under test The efficacy 
of any particular line of treatment was determined by collecting all 
female adult ticks reaching maturity subsequent to treatment, testing 
these adults for viability by segregating them and determinmg their 
ability to oviposit fertile eggs, and comparing these adults both in 
number and quality with adults obtained from control cattle not subjected 
to treatment 

A Hoid IS pel haps nccessaiy as to the circumstdncea under which the 
work was carried nut The dipping vat, an ordmary concrete one 
containing about 2,200 gallons when full, and having asaociated with it 
the usual holding yard, crush, and draining pen, was centrally situated 
m regard to a small group of well-fenced paddocks This group of 
paddoiks, protected partly by the high banks of a tidal river on two 
Bides, by a double line of fencing on a third side, and almost wholly 
enclosed on the fourth side by cultiva1|ion paddoefa, had been free of 
ticks for several years prior to the commencement of our experiments. 
Its situation was ideal for the conduct of the work in hand 

Into this area we introduced, from a remote area outside, many 
naturally infested cattle carrying large numbers of parasites in all 
stages of development, and although as the work proceeded we found 
that some paddocks became infested — ^particularly those paddj>^s used 
for cattle undergoing a course of two dippings, and wherp^thcre was 
’ no attempt to collect ticks reaching maturity between ifMatments — it 
was always foxmd possible to dose these down and w other clean 
paddocks, and so carry the work forward ' 
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All treated cattle were allowed grazing onder natural conditiona 
after any particular line of treatment, being cmah-inbpeoted at least once 
daily, or more often if thought necewary, and all female adults as 
they reached maturity were collected We belie\e that the methods 
adopted by us wext such ns to prevent anv female adult from reachiutr 
a state of repletion on an> ot the treated cattle, and leaving the host 
without being caught at one or othei of the examinations which were 
continued until one could be absolutely certain that the animals were 
quite tree of paiasites 

Control cattle weie stalled This Has necessary to pievent pastuie 
contamination, as it huh utteily impossible to collect 100 j>er cent of 
adults reaehing matuiity on these animals These adults Here set aside 
in large containers and many millions of laivao pioiluced When due 
allowance was made for ticks destroyed or damaged duung removal, the 
numbei of thc^ adults whidi proved to be ordinaiv viable ticks can 
be set down as appioximatel> 100 per cent (Control cattle were usually 
clean by the tHenty-eighth day after stalling 

Artificially infested cattle were necessary in some expi'rimeats, but 
otherwise the work was performed with naturally infested animals, 
and it will be noted m man> cases that an attempt has been made to 
closaify these animalh — certainly a difficult pioposition — according to 
typeol infestation, the leims “veiy hiavy,” “heavy,*' “moderate," and 
light" being used Such terms aie only relative, but when the controls 
are examined they con\ev some idia as to the numbei of ]>aiasitts 
earned by any particulai animal 

The wliole of the work was conducteil in a iiianucr stnctly m 
accordauie with the ordinaty methods of field piactice 


EXPERIMENT I— TO DETERMINE THE EFFECT OF TREAT- 
MENT ON THE TICK AT DIFFERENT TEHIODS OF ITS 
PARASITIC LIFE 

In Older to interpret the results of this expeument correctly, it la 
necessary to have a clear idea of the raaiii features concerning the 
PH^itie life of the tick 

When cattle arc artificially infcded, it la found that the larval 
ticks engorge lapidly dunng the first foui days, and by the fifth day 
are replete, and have reached a stage just prior to moulting Odd 
nymphs appear on the sixth day, but are usually not present m any 
idftit number until the seventh day. 
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The transition period from larvc to nymphs is short, usually occupy- 
ing about 48 hours On many anunala nymphs only are present on 
the ninth da> During the following three days the nymphs engorge 
rapidly, and young adults may appear on the thirteenth day Many 
animals show a considerable number of young adults by the fourteenth 
day 

The moulting of the nymphs is a process which h spread ovei several 
days Thus, although young adults appear on many animals by the 
fourteenth day , nymphs can still be found, and sometimes in considerable 
numbers, up to the seventeenth day On the eighteenth day, although 
nymphs are uncommon as a rule, they can occasionally he seen, and odd 
ones may be found up to the twentieth day 

The period of parasitism of the female adult is at least six days and 
usually He\fn to nine days 

The above eoiiclusions have been arrived at aftei a senes of observa^ 
tiona earned out during 1926 and 1927 by one of us (J 1 j ), and they 
lorrcMspoiid faiily closely to the parasitic life history of the American 
cattle tick as lerorded by Gray bill and others 

In November, 1927, fifteen young cattle, ranging fiom one to three 
years of age, and all of which had been siibiect to moderately heavy 
natural mfcHtatiou over a eonsideiable penod of their lives, were 
selected, cleansed of ticks, and then allowed giH/ing under ciieumstanceK 
which pre( bided any possibility of natural infestation 

Several weeks afterwards, when their skins had cleaned up and 
the cattle had improved considerably in condition, they were heavily 
mfoated with larval ticks raised artificially in the laboratory Each 
animal received several thousand larvas After mfestatiou the animals 
were again allowed to giaae naturally, and periodic ''crush'* inspections 
showed the ticks to be developing in a perfectly normal manner 
Hundreds could be counted on most animals 


The dipping fluid used eonlained 8 lb arsenn (AsjO,),41h caustic 
soda, 1} gallon Stockholm tar, and 2 lb haid soap per 4(X) gallons 

The cattle were divided into groups, and dipped once at \enous 


periods as shown below 

— 

Co»dttk>Q of Ticks 

Group 1 — Stb d^y 

S cuinnah 

In enc^gecl larval Htate 

Group 2 — 10th cUy 

3 aaimala 

In young nymphal state 

Group 8 — 14th dmy 

2 anlmnla 

Mostly in engorged nymphal state 
some young adults preeent 

Group 4 — 17th d»y 

2 animaU 

Mostly m young adult state , m 
few engorged nymphs 

Group 8 —10th day 

2 animalfl 

In adult atate, some m latter 
half of parasitic adult stage 

Group 0 — Slat day 

a 

2 animals 

Mostly m last half of paraaitio 
adult stage , some younger 


adulU also presenjl 

One anivxal was retained aa a eontrol 
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It should be added here that, as many female ticks were rapidly 
approaching maturity, the animals which were to be dipped on tlie 
twenty-brat day as well as the control were removed from posluie at 
the end of the nineteenth day to pievent pasture contuminatiot) Simi- 
larly, those cattle dipped on the nineteenth day were also removed from 
pasture directly after being dipped All live cattle were placed in 
stalls and fed artiflcially during the rest of the experiment 

After treatment all cattle were subject to close and frequently 
repeated inspection, and as female adults became engoigid they uere 
removed just piior to natural detachment, segregated in the laboratory, 
and their subsequent history followed Where female ticks were engorg- 
ing in large numbers, as happened in the caat* of some of the stalled 
cattle, it was only natural that a tew should be lost m the bedding during 
the night, but the number obtained was snfBcient to wan ant our 
conclusions * 

In the case of one animal (No 282) dipped on the twenty-first day, 
many females wei c obviously within a few hours of complete engoigomcnt 
at the time of treatment, and some of them had aetually reached this 
stage Probably a few females had dropped from the animal irto the 
bedding during the pievious 24 hours 

The results are set out in the following table (Table Ia) In reading 
this table it will be noted that we have kept separate each daily (24-hour) 
hatch of engorged females and have calculated the number which ovi- 
posited, numbei of eggs, Ac Females which fail to .oviposit can easily 
ho distinguished, and are removed as they die from the containers 
From the mass of eggs pioduoed on average is made as to the number 
supplied by each female, usually by weighing the egg mass and oalculating 
on the basis of 25,000 eggs to the gram The mass of eggs is then supplied 
with moisture, and if hatching takes place a longh estimate as to the 
peroontugc of fertttfyeggs is made from a macroscopic appearance of 
the mass This melMd is one which is adopted throughout this paper, 
and although it does not give the total number of female survivors 
which ovipobit fertile eggs, because many females which oviposit fail 
to produce fertile eggs, it docs give a rough estimate of the actual 
number of larvm produced from the survivmg ticks from diflFerent 
animals 
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Tamim Ia 

Tam iTOWUro m Emwr or a Bwow 0n»wo oh Tjokb ih Vabioos Si-Aon 

or Davstx)FHHirc 

8 lb Mwnit (jU, 0,), 1* g»Uoo Ur, 2 lb hAid Mwp, rauattr aocU q ■ per 400 gaUone 

of solution 

Novembeft 1M7 


I SI ^ 

” III III If 
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ToUl engorged fe 


Total engorged fe 
' males, 8 

Total engorged fe 
males ovipositing, 7 


Total engorged fe- 

males, t 

Total engorged fe 

males ovipositing, 1 


Total engoiged, 1 
Total ovipositing, 1 


Totel engorged fe- 

males, 15 

'Total engotged fe 

males ovipositing, 
12 


Total ongoiged fe 
makas, 1,077 


Total engorged fe 
males ovipositing; 
0J6 


ranovjed, 800, approximately 
r cent viable 


e Hm actual imniMiiioa or dipping of the animals waa carried out at the etui 

th» tw & Mn four hour ponod repraNStoig the Mzth dey, tenth dny, fto 

. We consider the following obaenrstions are worth recording . — 

'la the oaee of thoae cattle dipped on the sixth day, • few tidoi 
(hhopt* OM doscn altogether) continued to develop, and some aptially 
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reached the yoang adult atage They did not appear to be capable of 
developing further and were all dead before the twenty-se\cnth day. 

On thoae cattle dipped on the fourteenth day, many nymphs moulted 
after dipping (about 200 altogether), and lealtached A tew partly 
engorged, but except for thoae recorded aa having reached a atage of 
repletion the remainder died before reachmg ccHuplete maturity The 
animala were all clean on and after the thirty-fifth day 

Ou a aecond occasion doling the mouth of April, when the dipping 
vat waa charged with a well-known proprietary solution at the rate of 
8 lb araenic (aa As^O,) per 400 gallons, together with certain emuUifying 
bodies, the experiment was repeated 

Three annnalb were dipped on the aixtb day, three on tin tenth day, 
three on the fourteenth day, two on the beventeeulh day, two on the 
nineteenth day, and two on the twenty-fust day after infestation The 
results are summarised os follows — 

Group I — Three animiils dipped sixth day after infestation No 
ticks reached matuiity 

Group II — Three animals dipped tenth day aftei infestation One 
animal yielded no ticks, a second animal yielded an engorged female on 
the tw( nty third day after infestation, which tick oviposited approxi- 
mately 900 eggh, of which 40 per cent hutched The thud animal yielded 
two femab' ticks on the thirty-second day after mfeatation, whieli ticks 
oviposited an avi rage of bOO eggs each, of which 75 per cent hatched 

Group III — Three animals dipped fourteeulh d^ aftei infestation. 
Two animals yielded no ticks while the third yielded five (on the twenty- 
fourth and twenty -dftli days) Of this number one tick failcxl to oviposit, 
while the other four oviposited an average of d(X) eggs each, of which 
60 per cent hatched 

Gronp IV — Two animala dipped seventeenth day One animal 
yielded three ticks, two fading to oviposit, the othei ovipositing approxi- 
mately 1,200 eggs, whieh proved non-fertile The other animal yielded 
one tick on the twenty-fourth day, which tick oviposited approximately 
1,200 eggs, of whv;h 80 per cent weie fertile 

Orouj) V — Two animals dipped nineteenth day One animal yielded 
403 engorged females (twenty-first and twenty-fifth days) of w’bich 328 
oviposited an average of 2,000 eggs, the remaining ticks failing to ovi- 
posit , 50 per cent of the eggs proved fertile The other animal yielded 
136 engorged females, of which 60 oviposited an avetage of 2000 eggs, 
40 per cent ot eggs proving fertile 

Group VI — Two animala dipped twenty-first Jay, One animal 
yielded 193 engorged femalea, 184 of which oviposited an average of 
1,600 eggs, 20 per cent of eggs provmg fertile The other animal yielded 
3^ engorged fern Oes, of which 120 oviposited an average ot 1,200 eggs, 
80 per cent of eggs provmg fertile 



SZrEBXMENTS ON OATTIJB TIOK8 WITH AB8ENICAL1 mPPINQ FLUTDB 89 

The controls yielded 914 and 298 engorged females respectively, 
100 per cent of which were normal viable ticks 

In order to obtain further evidenee on the same point, we treated 
two naturally infested animals (Nos 31b and 317) carrying ticks in all 
stages of development as shown m the Table below After treatment 
these two animala with the controls were examined for maturing femal«, 
which were set aside for further observation The results are shown 
in Table In — 

Tablb Ib 


Dip Lontainod 8 lb araenic, g&llon Stockholin tar, 2 Ib luird soap per 400 

gallons 

Novfimber, 1927 


Day after 
Dipptng 

Komber 

1 of Tickfi 

1 removod 

Nomher 

OVlpOHlt- 

1 los 

1 

Averago 
Kumbtr 
of Kggi 

tnvB 

1 Hating 

longevity 

of 

(Uay») 

Hniuuki 


i 

■I 


' 1 

No IIB, 

I 


lit 

26 


1,400 

20 

77 

Anunaia examined daiiy up 

2nd 

22 


1,000 

1 40 

36 

to twenty eighth day 

3ni 



100 

1 Nil 


after treatnnent 

17th 


1 

400 

1 Nil 



19th 

H 

2 


SO 

66 






No 317 



Iflt 

S6 

48 : 

1,000 

Ni) 


No engorged tiokn found 

2nd 

14 

10 

1,300 

60 

73 

after fcnirth day 

3nl 

4 

Nil 





4th 1 

6 

2 

400 

80 

70 


„ 





' 

' 


^ _ 


Controls — 

No slo-— a fcmalw! rpmovaJ , approximately 100 pop oont viable 


Dtscc^ssion 

Examining the first tMo experiments together, we note the 
following — 

No ticks reached maturity on any of the cattle carrying ticks six 
days old Odd ticks reached matnnty on the cattle dipped on the tenth 
day Some of these tuks produced viable eggs From the hve cattle 
dipped on the fourteenth day, a small number of mature licks was 
again obtained, some of these also ovipositing viable egga Similarly, 
the cattle dipped on the seventeenth day prortuiwl but few mature 
females 

On the nineteenth day and after, however, the number of suivivors 
IS liable to be markedly increased "With the dipping fluid containing 
Stockholm tar and soap as adjuvants, there weic not so many survivors 
as when the cattle carrying ticks of the same age were dipped m the pro- 
prietary mixture, but we are not prepare. d to say that this mdicates any 
great difference m the “tickieide’^ value of the medicaments concerned 
It has been noted that, when a number of cattle are artiflcially infested, 
with some individual animals the parasitic period of the tick is apparently 
slightly siiarter on the average than with other cattle, thus the first 
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engorged females appear on some during the twentieth da^i whilst others 
do not give rise to similar female ticks until the twenty-second day or 
even later This variation may account for the apparent difference 
between the cattle dipped in the two medicaments on the nineteenth 
day, because it appears to be somewhere about this time, i c , the nine- 
teenth day, when the female adult has completed about three or four 
days of parasitism, or is sbout halfway tlirougli the parasitic adult 
period, that its resistance to trentinent with anv'nieal fluids increases 

All the four cattle dipped on the twenty-firtt day yielded large 
numbers of engorged females, and although the mortality amongst these 
was high, there still remained a large number of females which oviposited 
viable eggs in conaiderable quantities The laivce arising from some of 
these eggs when tested for longevity lived tor many weeks, and presented 
no difference from larva? raised from normal females 

Seeing that the female adult tick spends at least six days* and 
usually bevcJi to eight attached lo its host, its period of resistance 
corresponds to approximately the last half of parasitic adult life 

Cohen®, in a serieH of observations on naturally infested cattle 
sprayed and dipped in vaiious strengths of arsenical dipping fluids, 
drew the coudusion amongst others that the survising females mostly 
represented ticks which were in the pre-adult stage at the time of 
treatment He advanced the suggestion that the engorged nymph just 
prior to moulting wait protected by the skin of the old moult, or, in other 
words, was doubly protected by the two integuments 

This obscrvei apparently did not examine hiH experimental cattle 
for a Icmgei period than hve days after tieatmeat, dunug whieh period 
no female in the pre-adult stage at the time ot treatment could possibl> 
reach maturity It appears, too, that none of the surviving females were 
tested m regard to their ahilitv* to oviposit fertile eggs 

The \\ eight of evidence, wo think, is entirely opposed to such an 
hypothesis In the hrst place those cattle treated on tlic fourteenth and 
seventeenth days — particiilaily those treated on the fourteenth — carried 
numbers of ticks in a stage lUSt prior to moulting, yet only odd ticks 
reached, maturity on these animals Examination showed that withm 
forty-eight hours nymphs, as well as the >oang recently hatched 
adults, *#ere mostly dead and commencing to shnvel up while still 
attached to the host 

Secondly, if this thcoiy regarding the greater resistance of the 
tick dunng or lust prior to the second moult were correct, then, when 
naturally infested cattle carrymg ticks tn aU stages are treated with 
standard arsenical dipping fluids-^eemg that the average female 
occupies seven to nine days of parasitism, and there is no reason to 
believe that this penod is shortened by the application of aivenical 
dipping fluids — ^tbore should be a greater number of females reaching 

* Thu period hu been detormiaed Vy oae of u ( J L ) after obaarvatloni maf* 
nnie thousands of tieki 
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maturity durmg the aecond weeft after treatment than daring the Aral 
week, for it will be during the aecond week that each reautant tioka 
ultimately reach maturity 

If we refer to Table Ib we find that this does not happen, but that 
the great majority of survivoia capable of producing fertile eggs not 
only reach maturity dunng the first week, but dvrtng the first half of 
that week or the' three or four day* tmmodtoiely following treeUment 
Field evidence therefore aupporte the view we have expresoed 

It has been clearly shown that if artificially infested cattle are 
treated at a time when the whole of the nympha have moulted (nine- 
teenth and twenty-first day after intestation) , and when large numbers 
of females ,are within two or thiec days of reachmg maturity, the 
number of burvivors from such animals capable of i>roducing fertile 
eggs IS considerably gnatcr than when similarly infested animals arc 
treated when the parasites are in an earlier stage of development (sixth, 
tenth, fourteenth, and seventeenth days) 

Although we speak of the tick as Isung in a resistant stage during 
the last three or four davs of parasitic life, the term is only used In a 
com[>arative sense That the vast majority of ticks, even up to nearly 
100 per cent, in all stages of parasitism may be oeeasionally destroyed 
by a single application of a medicament containing much less arsenic 
than the standard dip, will he shown later on m this paper 

Conclunon — The female adult tick, paiticulaily during the last two 
to four days of parasitic life, or what lorrosponds to the last half of 
parasitic adult life, is much more resistant to tieatmenl with arsenical 
dipping fluids than at any previous period of parasitism 

EXPERIMENT IT— TO DETERMINE TUB EFFECT OF TREAT- 
MENT IN PREVENTING INFESTATION WITH LARVAL 
TICKS 

The eighteen animals used in the first port of this experiment had 
previously been naturally infested with ticks ovet a prolongixl period 
They were cleanaed of the parasites and placed in a tlean paddock foi 
approximately three weeks, duiing which time they improved somewhat 
m condition 

The medicament used contained 7 lb arseiiie (as As^O^) pei 400 
gallons, 1 1 gallon tar, 2 Ib hard aoap, caustic soda qs The experiment 
was earned out in December 

After dipping the cattle were divided into nine groups of two each 
Eight groups were infested as followa' — One each at the end of the third, 
sixth, twel^, eighteenth, twenty-fourth, forty-eighth, and seventy-second 
hour after dipping The two animals in the control group yielded 279 
and 284 engorged females respeetively No ticks reached engo^ment 
on any of the dipped cattle, except in the case of one animal infested 
seventy'tivo honra after dipping Thu animal prodneed femols 
adult thfia, all of which onposited, yielding an average of 2,000 eggs, 
cent proved fertile. 
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A sf^eond experiment wgM earned out m January, the medicament 
on thiH o<‘eamon varyinfif somewhat from the above experiment in that 
it contained 6 lb aisenic (as As O,) per 400 (rallons, double the quantity 
of emulsion, howeAcr, was added to the dipping solution — le, 3 gallons 
tai, 4 lb hard wiap, &c Fiftism animals were used, of which two 
constituted controls and \ielded fourteen and twenty engorgeil female 
adults reapectively Of the remaining thirteen which were dqiped, two 
were infested at the twenty ioiirth hour, three a1 the forty-eighth hour, 
three at the seven ty-seeond hour, two at the ninety-sixth hour, and three 
at the one hundred and twenlnth hour following treatment 

Of the thiee animals treated at the forty eighth hour, one Yielded 
two female adults, both of which osiposited approximately^ 1,(X)0 eggs, 
flO per cent ot the icsiiltant mass of eggs jiroving fertile Of the three 
cattle infested at the seventv-secoiid hour one yielded no adults, the 
second yielded fl\e, all of which oviposited, yielding an average of 1,500 
'^ith a 70 per cent fertility oi the mass of eggs produced, while 
the othoi animal produced one adult which oviposited approximately 
1,000 eggH, with a 75 per cent fertility None of the other animals 
yielded adult female ticks 

We are not able to give any explanation as to why so f(‘W licks 
reached niatuntA on the controls 

The obseivation was repeated for a third time in May, the dipping 
solution on this occasion contaiiiirig 6 Ih arscnic' (as As^Og) per 400 
gallons, 1 } gallon tar, &c , eleven animals being used, of which one served 
as a eontiol and vieldcsl 4,625 engorged female ticks After dipping, the 
ten animals were divided into gioups and infested at the twenty-fourth 
hour (thiee animals), foity-eighth hour (two animals), seventy-second 
hour (two animals), and ninety-sixth hour (thrive animals) 

No ticks reached maturity ou the cattle infc*sted at the twcnt> -fourth 
hour 

One animal infested at the forty -eighth hour yielded one female,, 
ovipositing appioximately 800 eggs, of which 90 per eent proved fertile 
Of the two animals infeHted at the seventy-second hour, one yielded 
five ticks which o\]positod an avciage of 800 eggs each, 90 per cent of 
the resultant egg mass proving teitile, while the othei yielded one tick 
which oviposited approximately 200 eggs, of whnh 76 per cent hatched 
Of the three animals treated at the ninety-sixth hour, all yielded 
fertile ticks One vieldcxl 100 adults, nmety-se\en of which oviposited 
an average of eggs, with a fertility of 90 per eent , the second 
yielded eleven adults, six ovipositing an a\ erage o£ 600 eggs, with a 90 
per cent fertility, while the* third yielded four adults, one of which 
oviposited 1,500 eggs, with a 76 per cent fertility 

t 

Discuskion 

The experiment shows that cattle can be infested with larval tuk® 
fortj^ight hours after treatment m dipping solutions containing con- 
siderable quantities of arsenic, together with an emulsion of tar and 
soap 
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> Although no larval ticka developed on those cattle infested up to 
the forty-eighth hour in the first experiment, in the second experiment, 
when the amount of emulsion was doubled, one animal infested at the 
forty-eighth hour eventually pi oduced two mature viable female ticks 

In the thud experiment the cattle infested at the twenty fouith 
hour again lemaiued clean of parasites, whilst some of thoM infesteu 
at the forty-eighth horn or later produced matin e adults lapnblu of 
ovipositing fertile eggs 

(^07iclii8ton — Up to the twenty-fourth hour after treatment in solu- 
tions of arsenic of a strength approximating that of the standard dip 
(8 Ib As,0, per 400 gallons), and eontainiiig considerable ipiantities of 
emulsion of tar and soap, cattle remain immune to nifehtatiun with laival 
ticks At the toity-eighth hour or later infestation is liable to occui * 

EXPERIMENT 111 —TO DETERMINE WHETHER ANY 

UENEPICIAL EFFECT IS PRODUCED ON THE TICK 

BY PERMITTING CATTLE TO ENTER WATER SOON 

AFTER TREATMENT 

After eonsideiable held experience in the treatment of tick infi'sted 
cattle with arsenieal dipping fluids, we have been led to foim the eonclu- 
Hion that, if recently tieated lattle nie hHowisI to enter water, the effect 
of the tieatment (as might naturally be expected) is s'^noiisly mtertered 
with We have noticed that dunng the months of Jaiiuaiv, February, 
and Mai ell in North Queensland many lattle have a habit of standing for 
long hours dunng the dav almost wholly immeised m wat» r They do 
this as a rule to avoid the attacks of biting files 

Travelling lattle which are dipped at various points on the main 
stock routes in Queensland, when such eattle are bring moved fiotii 
tick-mfpsted to ilean cuuiitr}, are usually yarded oiirnigbt and dipped 
the following morning As the dips nie frequentlv built on the banks 
of lagoons or whete there is a eonsideiable quantity of siiifaee w'ater, 
it not infrequently happens that tieated cuttle, soou after being released 
from the draining pens, pnxocd to the dunking water and enter it if 
permitted An exiHuimeut was then foie designed to lest the effect of 
permitting cattle to enter water alter having leceutly been tieated 

Seveuteen head of cattle were used, fifteen being tieated twiie with 
a five-day interval in a fluid coutoining 7 lb aiseuic (As^O,), 3 gallons 
Stockholm tar, 4 Ib huid soap, caiistu soda qs per 400 gallons Ten 
animals were allowed to enter water witbm a few nimutes alter each 
treatment and lemamed therein tor one houi , the other five annuals were 
precluded from doing so Two untreated beasts acted as controls After 
treatment all the cattle w'eic placed under circumstances whuh preventi'd 
natural infestation, were allowed grazing, and examinations continued 
for a month after removal from tick-inteated pastuie 

No record waa kept of ticks reaching maturity between the two 
dippinga The observation was earned out in March, 1928 *The reaolta 



04 FBocxiDiwA «3V thb'rotal floCivnr or ^jputnrt 

are tet out in the following table (Table III ) — 

Tabu HT 

To Slow TBB Emor or PaaiOTTiHO Rbcxhtlt TnaATBo Cateu to Emnn Wa; 
Dipping fluid 7 lb. Bnnur, 3 gala tar. i Ib bard aonp, cauaUa aoda q a pw 

400 gallona 
Maroh, 1938 


a 



III 

illl 

ill 

71 

II& 

ly 


Benuutfl 

442 

Modaraie 

1 


r 

281 

207 

1,500 

73 

24 


443 

Heavy 




01 

70 

2,000 

60 

22 


444 

Hoderata 




44 

38 

1,600 

76 

» * 

Entered water 

443 

Modemte 




110 

92 

1,800 

76 

41 

and remained 

443 

Heavy 





40 

1,200 


77 

e therein tor 

447 

Modmte 





66 

2,000 

76 

47 

one hour after 

444 

Moderate 





110 

1,500 

60 

38 

eaoh treat- 

449 

Liaht 



eO dayi < 


Btt 

160 

1,500 

76 

78 

ment 

430 

Modemte 





87 

2,000 

90 

08 


461 

1 

Heavy 





222 

1.200 

76 

67 

ti 

•423 

Modemte 




4 

2 

1,000 

20 

47 

t] 

420 

Heavy 




Nil 

• 




\ 

427 

Modemte 




Nil 





xDid not enter 

428 

Heavy 




Nil 





water after 

420 

Heavy 


1 


1 

Nil 




J treatment 

440 

441 

Mcxlemte 

Modemte 


hOontroIe 


8,177 

e.4S8 

^ Approximately 100 per cent vmble 


* Thoae anirnala (Noe 430 429, 440, 441) alao appear in Table VIIk AQ iho 
annnaU ahoam in Table VITk aa well as tbp above belonged to the same lot of cattle 
1 e , they had all been exposed to natural mfestation ovw a aunilar period of time, in 
the same paddock, and removed on the same day One group of oontrols only traa 
Uiafefarc necuwary Collection of tHks oommemed immeduitely after the seoond 
treatment 

Ul'sCUSBION 

Thpip IS no diffirulty m (hewing (>oni Iubiods Iroin the above experi- 
ment The (lipping huid killed an enormous iiuiuber of ticks on all 
anunala, and actually only quite a small percentage of the paiaaitea 
esimped deatniction (compare with (Kintrola) but the difference between 
the two groups is quite distinct and marked 

It might be < onsulered that, by allowing the animals to remain in 
the water for an hour partly or almost totally iinmeisod, one w produe- 
ing a condition of affairs not aeon under natural conditions, but thu is 
not Bo We have observed cattle enter water m the fly aeason and 
remain therein during the whole of the hours of daylight, only eoimng 
out to graze after sunset 

The watei into which the rattle in the above experiment were dnvon 
was not of sufflcient depth to totally immerse the annuals, as it was only 
3 ft 6 in to 4 ft deep With most of the animals the water came up to 
approximately the level of the shoulder joint It was noticeable that 
practically the whole of the survivora were removed from those portions 
of the body which were immersed, while on the upper or exposed portions 
thn ticks were almost wholly destroyed 
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Canchmon — Permitting cattle to enter water immediately after 
dipping and remaining therein for considerable periods senoualy inter- 
feres with the efficacy of the treatment 

EXPERIMENT IV— TO DETERMINE THE EFFECT OF BAIN- 
FAUj on recently treated CATTLE 

The dipping fluid used m this experiment contained 8 1b arsenic 
(as As^O,), H gallon Stockholm tar 2 Ib hard soap, caubtic soda qs 
per 400 gallons of solution 

Eighteen head of cattle which had been exposed to heavily infested 
paature for a month were removed on the 24th November, 1927, and 
seventeen dipped in the ordinary manner 

After treatment, sixteen were divided into groups of two < aeli, and 
gently sprayed for ten minutCh from a half -inch hose, the spr^iv being 
made to simulate as nearly as possible a light shower of ram both in 
volume and the angle at which it was directed on to the body of the 
animal The interval allowed between dipping and spraying with water 
IB shown m the following table 

After spraying, the cattle were allowed to gra/e undii natural 
conditions, and were periodically crush-inspeotcd, so that female ticks 
W( re collected and placed aside for further observation 

The results are set out in the following table (Table IVa ) — 


Tasijo IVa 
N ovember 


Xo of 

Tyro of 

laraiUtloii 

1 

S 

1 

1 

a 

1 Nmnbor of H^rtHo TIrko amoved 

AniflMl 

1 and aprsytiig 

1 

lit Weik 

M Week 

Srd Week 

4Ui Week 

1 

320 

321 

Heavy 1 

Light / 

Modefste \ 

Liflht j 

t 

' i hour 

17 

24 

8 

NU 

322 

323 

1 hour 

78 

so 

10 

Kil 

324 

123 

Heavy \ 

Hodento /i 

2 houn 

72 

12 

1 

Nil 

320 i 
327 

Moderate 
Heavy f 

8 houra 

72 

16 

10 

Nil 

323 

320 

Li^t \ 

Moderate / 

ehoun 

77 

7 

i 

Nil 

330 

331 
882 
333 

Moderate 
Veiy heavy 
Ldght \ 

i^t / 

^ 12 houra 

18 houn 

84 

Hi] 

24 

1 

1 

12 1 

Nil 

1 

Nil 

334 

313 

IdgU \ 

Heavy / 

£2* ^ 

24 houra 

2 

3 

4 

Nd 

336 

1 Hipped only 

27 

Nil 

Nil 

Nil 

337 

1 Hot dipped or sprayed 

667 

100 

06 1 

35 


The evidence from the above table shows m the first place that the 
mortality among all ticks on all treated cattle was high, this being 
obvious from the number of ticks obtained from the untreated control 
The ftTiimjilf sprayed on the eighteenth and twenty-fourth hours after 
troat^ent getoally showed a higher mortality amongst the parasites than 







96 PBOUfcAmKOB or THK B07AL bCXTIBTf OK QUJEKNBtiANU. 

the dipped control It was obviouA that with these two groups at least 
the spraying produced no beneficial effect^ and the arsenical solution 
had already worked its effect before the spiay was applied 

With all the other groups however — that is, those sprayed up to 
the twelfth hour — a couMdeiable number oJ tickt appear'd to be 
benefited During the first week nearly all the survivors came off within 
the first two or three days following treatment, after which there was a 
short period covering the hecond half of the week when few tieka were 
removed During this period, however, a number of ticks — mostly half- 
grown adults — which had been previously showing little signs of life, 
began to increase m sire and show evidence of recovery Many of these 
reached a state of repletion during the second week following treatment 
The larger number of ticks reaching matuiity during the second and 
third week following treatment was cvidentlv due to the benetnial 
effect of the spray 

We rei>oatcd the experiment with eerlain modifications in May, 
using thiit> animals, indudmg two controls The results aie set out in 
the following table (Table IVb ) — 


Table IVb 


Aneiuo (AstO^) 6 6 lb , Stw kholm tar 1} gal , hard soap 2 lb , caiutir soda q i 

per 400 galloiui 
May 


Mo of 
Antaml 

Typr of 
InffakUon 

iDtemU heUreen Dlpt^g 
vui Sprerhia 

1 Number of Fertile TIeki Emsoved 

Ut Week 

2nd Week 

Srd Week 

4th Week 

511 

Heavy 1 






512 

Moderate 

^ Dipped but not sprayed 

453 

8 

Nit 

Nil 

513 

Heavy 





514 

Heavy 






515 

Light 






516 

Light 

► Bpra^ed inin]ehat*]y 

67 

218 

66 

16 

517 

Heavy 

after ihpping 





61S 

Light 





527 

Li|^t *1 






528 

Heavy 

1 hour 

141 

49 

24 

9 

529 

Light 






530 

Moderate 






531 

Heavy ] 






532 

Light 

- 2 hours 

ISO 

35 

30 

6 

533 

Heavy 






634 

Light 






535 

Heavy 1 






536 


' 3 hours 

i' 

60 

23 

32 

5 

537 






538 

Modemto/^ J 






523 



1 




524 

Heavy 

‘ i hours 

451 

46 

30 

14 

525 

Moderate 





526 

Moderate 






510 

Li^t ] 






520 

Li^t 

5 hours 

Nil 

11 

2 

9 

521 

Moderate ( 





522 







539 

540 

Medeimte / 

Controls 

3,697 

3,333 

2.696 

593 
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DlSClTBSIQN 

The TFBUlta from the eecond experiment largely confirm those 
obtained from the first They show firstly a high mortabty among all 
tidn vhich had passed through the dipping solutions With the four 
cattle which were dipped only (and not sprayed) nearly all the survivoia 
were removed during the first four days after treatment, thus eonfirmmg 
the result of Experiment No I , which mdicatrd the resistance of the 
female adult tick during the last lour or five days of parasitic lile 
With all othei groups, too, it was noted that nearly all the survivors 
collected during the«flrst week came off during the tirst two or three 
days after treatment 

With all groups sprayed with water there was a tendency for a 
number of ticks to reach maturity dnrmg the second, third, and fourth 
weeks aftei treatment, which ticks would have apparently lieen destroyed 
had not the spraying been earned out In some cases the number was 
actually higher than the number obtained during the first week 

When the two experiments are taken together, we think the follow- 
ing conclusions can be drawn — 

Conclusions — 

1 Even when cattle are treated when a shower is actually falling, 
the tick mortality still remains high 

2 Up to the twelfth bom after treatment light showi rs may benefit 
the tick, but only to a slight extent 

3 Light showery weather would not senously interfere with the 
efficacy of the treatment 

EXPERIMENT V— TO DETERMINE THE EFFECT OF 

INCREASING THE LENGTH OP THE DIPPING VAT (OR 
CAUSING THE ANMALS TO REMAIN IMMERSED IN THE 

DIPPING FLUID FOR A LONGER PE ROD) 

It was considered, that if any variation occurred as a losult of 
alteration in the length of the dipping vat, this variation would be just 
as appreciable with a dipping fluid oontaiuing smaller quantities of 
arsenic than that prescribed for the standard dipping fluid at. when the 
standard solution itself was employed Hence the strength of the fluid 
for this experiment was fixed ah 5 lb As^O, per 400 gallons, and to this 
fluid waa added gallon Stockholm tar and 2 lb hard soap as emulsion 
per 400 gallons 

Twenty-two head of cattle, including two controls, were employed 
Ten animals were allowed to swim straiidit through the vat, while fen 
others were retained in the vat at its deepest part by means of a rope 
attached to the tail of the beast While being retained m the dip the 
snimai woB forced Completely below the surfaee two or three times by 
, means of pressure applied to the middle of the dorsal region Ea^ 
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annual wan retained for from ten to fifteen seconds — le, a auSoientljr 
long enough period to swim through a vat at least three tunes the length 
of the one ( mployed by us 

After tnatment, ginaing was allowed and obbervations earned out 
for twenty eight days, under cireuniRtances i/vhtch precluded natural 
infestation 

The experiment was perfoimed in April, 1028 

The n suits are set out m the following table (Table V ) — 

Tadlf V 

Dipping fluid Araenir (AhjO)) 5 lb, Stockholm tar 1} gallon soap 2 lb, 
CBuatio fKxla q a per 400 gallons 
April 1028 


^ otfontf <1 1 etnalM Rraiovi I 1 lr«t H etk 


1 

i 

I'n'fiiu' 1 

Treattneot 



T>\ya 





1 


lUmarka 

1 










f 


0 


o 



1 

2 

S 

4 

6 

0 7 

1 

III 

II 


ta 









H 




480 

Heavy 

1 



_ 

10 

17 




27 

8 

200 

00 


490 

Modfvaia 


Allowed to 


J5 

r 





20 

4 

150 

10 

One tsk re- 

401 

Modmtn 


jmm 


4 

0 



3 


IS 

NO 



moved 

402 

Tight 


through 












fr^in 400 

498 

Moderate 


^ dip In 
( rduiary 


dZ 

7 

4 




43 

14 

000 

40 

OD tcoth 

404 

Mod rate 



U 

4 





18 

6 

800 

NU 

dav DO 

400 

1 Ight 


maoner 


4 






4 

1 

400 

Ntt 

OTipmdtloii 

406 

MfMkrato 




10 

1 





22 

8 

100 

Nil 

407 

light 




4 

13 





17 

11 

000 

00 


408 

Moderate 

- 



4 


2 




0 

2 

100 

Mil 


400 

Moderatr 

1 

lUtalned 


16 

2 

1 




21 

2 

000 

Nil 


600 

MMlormU 

In dlnpli g 
vet (or at 


2 






2 

NU 




601 

Moderate . 


64 

14 

i 




70 

14 

700 

NU 


502 

Moderate 


Raid 10 


4 

8 

1 




13 

1 

500 

Few 

One Uek re 

103 

light 


^ ■emn la < 



4 



2 


e 

2 

160 

60 

moved 

604 

Moderate 


longer than 
ordmarlly 


4 

4 





B 

4 

SOO 

NU 

from '■04 

S8S 

Light 



10 

4 

1 




15 

5 

MO 

Nil 

on twelfth 

Light 



32 






32 

1 

400 

NU 

day laid 

607 

Moderate 




10 


X 




11 

1 

000 

Few 

300 egga 

606 

Moderate 

j 



10 

2 

i_ 

2 




28 

5 

000 

NU 

whlrh 

failed to 
hatch 


t 


1 

tlmt 


Serood Ihlrd 

Fourth 






Wuk 


Week 

Week 

Meek 

Total 


600 

1 Ight \ 

Lontr la < 



2308 


1390 

210 

80 

4000 


610 

light / 

L 


8850 


2298 

IfltO 

72 

7048 



Nom — I No othar tioka were ramoved from any ammil exeept thoae shown in 
Uw table The last ttek whioh might have oviposited viable em was removed, as 
the table shows on the fifth day after treatment The whole of the nymphs anrl Ufv» 
on tlie treated oattle were therefore completely destroyed 

£ The two light controls were evidently olaaatflod on the low side and should 
have been olnssed as * modorate " or ** heavy " infasted animals The expenment 
was oamed out in tho early winter when the hair was long, and it waa not easy to 
olasBify the cattle as many ii the smaller ticks were not obvicms Poenbly the clain 
oatmn of the treated catt^ was nlao on the low side as it was the mvanable custom, 
wltora any doubt existed, to class too animal in the lower rather than m the hif ^sr 
oategory 

9 The longevity of the larva fran surviving ticks was not determined 
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DlBCUbSION 

The expenment calls for bttle eonunent The results show in the 
first place that a single dipping in a solution containing 5 lb arsenic per 
400 gallons may be a highly toxic fluid so far ab the tick is coneemedr 
and in this respect compares very favourably with dipping fluids contain- 
ing considerably larger quantities of arsenic For the first three days 
some of the cattle yielded a number of females which oviposited and 
produced viable eggs, but afterwards only very few ticks were discovered 
on any of the treated animals, while the controls continued to yield large 
numbers of normal female ticks 

It ih worth noting that considerable numbers of ticks — small female 
adults mostly — were not entirely destroyed at the time of treatment, but 
remained alive m a seini-monbund condition for several days afterwards 
.Such female ticks had probably completed about half of their parasitic 
life as adults, and had thus already eoinnienced to develop some resist- 
ance at the time of treatment Although the treatment failed to destroy 
them at once, they eventually died while still attached to the host, in 
some 1 ases as long as a fortnight later 

The whole of the nymphs and larvip on these animals were completely 
destroyed 

The cattle which were retained in the dip piesented little difference 
when compared with those cattle which weie allowed to swim right 
through 

Concluhum — Increasing the length of the dipping vat within reason- 
able limits (or retaining the animal longer in the dipping fluid) docs not 
produce any difference in the ultimate effect of the dipping fluid on 
the tick 


EXPERIMENT VI— TO DETERMINE WIIKTITKR ALTERATIONS 
IN THE PHYSICAL CHARACTER OP A DIPPING FLUID, 
SUCH AS MAY HE BROUGHT ABOUT BY PROLONGED USB, 
AFFECTS IN ANY WAY THE EFFICACY OF SUCH FLUID 

As a result of considerable field experience in the use of both clean 
and dirty dips, one of us ( J L ) has been led to regaid the dirty dip 
with some suspicion It haa been noticed that the dip which has been 
m use for some considerable time, and which contains a large quantity 
of excrement, hair, dirt, &c , washed from tlie bodies of the cattle, has 
apparently allowed a considerably greater nniiibei of ticks to escape 
complete destruction than in the case of the clean, fnsihly charged dip 
Theoretically, the arsenic content remaining the same, there should be 
bttle difference between the dirty and clean dipping fluids 

The dipping vat used by us had been cleaned out each year for 
several years and there was an accumulation of dirt, excrement, Ac, 
piled at the side of the dip It was decided to use this material by 
thoroughly mixing it with the dipping fluid 
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The fluid used ooosiBted of 6 2 lb anemo as As^O, and 2*28 lb as 
Aa^O^ 4 lb caustie soda, gallon tar, and 2 lb hard soap per 400 
gallons 

Twenty-two head of cattle were used m this experiment Two were 
set aside as controls, ten were passed through befona the dirt, &c , was 
ndded, and ten afterwards Before the second lot of animals was passed 
through, care was taken to see that the dirt, &c , was thoroughly distri- 
buted throughout the dipping fluid 

After treatment the uittle were alloi/ved grazing under ciroumstances 
which precluded natural infestation, and all ticks as they reached 
maturity were collected and set aside for subsequent observation 

The observation was earned out in June, 1928 The results are set 
nut in the following table (Table VI ) — 

Tablb VT 

Anenir (A»,Oi) 6 2 lb , anenio (Ap,0|) 2 2S lb p Stookholm tar gsl , hard 
■oap 2 Ib per 400 gallons 
June, 1928 



D1S0088EON 

Nearly all the sorvivon were obtained during the first two to four 
daya after treatment, after which odd tieka were eoUected from moat 
^niiiiala It IS imposaible to draw any diatinetion between tiie two 
grotipa, and it la obnona that, where dtie allowance ia made for tha 
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diiforent dvgTMS of infestation of the aaumals concerned, the effiewgr of 
the dipping floid was not interfered with by the addition of dirt, 
excrement, fto 

Concltu%on—So long as the arsenical content is not disturbed, the 
efflcai^ of a dipping fluid is not mterfcicd with bv the addition of 
dirt, 6ms 


EXPERIMENT VII— TO DETERMINE WHETHER TWO TREAT- 
MENTS AT SHORT INTERVALS WITH ARSENICAL DIPPING 

FLUIDS WITH AND WITHOUT CERTAIN ADJUVANTS WILL 

DESTROY ALL TICKS ON INFESTED CATTLE 

Four dipping fluids were used — 

j 

1 Araenie (Ab, 0,) and caustic soda, 

2 Arsenic and caustic soda -{-1} gallon tar and 2 lb hard soap 

per 400 gallons of solution , 

•S Arsenic and caustic soda -(- 3 gallons tar and 4 lb hard soap 
per 400 gallons of solution , 

4 A proprietary liquid concentrate widely used in Queensland 

All of these medioaiuents Mere tested at strengths of 6, 7, 8, and 
9 lb arsenic (A8,0|) per 400 gallons of solution, and each strength was 
tested with intervals of three, five, seven, and ten days between 
applications 

The ezperunent therefore helps to throw light on the value of an 
emulsion m^e up of tar and Miap , firstly, as to whether the “tiekicide” 
value of the medicament is increased by the use of such emulsion, and, 
secondly, whether the emulsion produces any beneficial effect on the 
skm of the animal Evidence is oIm produced on the question of whether 
any variation in the interval between treatments, other things being 
equal, affects the ultimate result 

The anunals were removed from tick-infested country in small 
groups at a time, treated in the usual manner — ^thot is, crush inspeeted, 
classifled, numbered for identification purposes — and then immersed in 
the medicament concerned They weie allowed to stand about twenty 
minutes in the draining pens, then passed into the ojien field One or 
two controls were set aside frmn each group of animals eoneemed 

No attempts were made to collect ticks between treatments, but 
obserrationa showed that on many animals considerable numbers of 
tifks were reaching maturity during the first two or three days after the 
initial treatment After the second treatment, however, inspection 
commenced at once, and was continued, except where otherwise stated, 
until the twenty-ei^th day after removal from infested pasture All 
ticks reaching maturity were removed and segregated for further 
obaemtlM. 
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The resultfi are aet out m the following senes of tables — 

Tablb VIIa 

Ameiuo 9 tb , oauafcio aoda q m , adjuvAiit ml per 400 gelloM 
September 1927 





135 Moderate 
HO 

237 V«y heavy 
135 Heavy 
ISO Li^t 
240 Very heavy 
141 Li^t 

248 Very heavy 

148 Moderate 
244 Moderate 
145 Very heavy 

140 Very heavy 

147 Moderate 
14fl Very heavy 

249 Light 

250 Moderate 

261 Heavy 
858 Li^t 
858 Heavy 
854 Moderate 
155 Model ate 

850 Moderate 


Connoted 


daya 


► 6 daya 


*‘7 daya 


^10 daya 


‘ Controls 


Total 

Fnnalei 

Ovlpoa 

ItiBg 

Avence 

HmnlMC 

"*** 1 

Aven^ 

HataSna 

4 

500 

70 

Nil 



0 

300 

Nil 

0 

500 

Nd 


LoeOBvlty 

of 

RaMltaat 

larra 


08 daya 


31 daya 


AIU I 

4.165\ 

3.737/ 


Approxi matalv 100 per 
viable fenuJea ‘ 


17 daya 
jx% normal 


TABLE VIlB 

Araenio 9 lb , oauatio soda q a » adjuvant If gal Stookbohn tar, 2 lb hard 
■oap per 400 gallona 
Ootober 1927 




150 

Heavy 

100 

Heavy 

101 

Ml 

Heavy 

Very heavy 

103 

104 

Veiy heavy 
Li^t 

105 

Heavy 

160 

Moderate 

207 

Heavy 

208 

Moderate 

209 

Ld^lt 

270 

Heavy 

171 

Heavy 

178 

Modwata 

878 

Light 

874 
870 ' 

35 !.'“’' 

VR 

Heavy 

Light 

87S 

Ligh^ 

870 

Lifl^ 

880 

L«M 
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Tablv Vile 


Aneaie 9 lb , omantw aoda q • , adjuvant 3 galla Stockholm tar, 4 lb hard 

aoap por 400 galloos 

May 1028 


467 

468 
460 

470 

471 

472 
478 
474 

476 
470 

477 

478 
470 
48U 
4R1 
482^ 

483 

484 
486 

486 

487 

488 


Infi 


Type of 
ifQiUtlo& 


Ittfterral 


I ucwwcva 

I Tnalmeiit^ 


Very heaw 

Li^t 

Heaw 

Heavy 

Heavy 

flight 

Very heavy 

Heavy 

Heaw 

Heavy 

Heavy 

Heaw 

Heaw 

Heaw 

Heavy 

Heaw 

Moderate 

Heavy 

Lijg^t 

Heaw 

Heaw 

Heavy 


^3 days 


5 daya 


>7 dava 4 


vlOdayn < 


Controls ^ 


Total 

Matare 

Fcraales 

Colloctod 


67 

8 

10 

8 

0 

Nil 

4 

6 

Nil 

Nil 

Nil 

Nil 

1 

Nil 

Ni 

61 

1 

NU 

Nil 

Nil 

Il,601\ 

^M4/ 


Tout 

>eiiiatei 

Ovipoa 

lU^ 


Nil 

NU 

Nil 

Nil 


Nd 


40 

Nil 


A\«atfe 
Korn bar 
of Beg* 


200 

1,200 

2,000 

MOO 


Avango 
%of Bsfcs 


Nil 

80 


40 

40 


longAvity ot 

rciulUnt Larva 


tiarvjB still 

alive 60 
days after 
hatching 


40 days 


Approximately 100 percent normal viable 
females 


• No 482 A very long hatred animal On the flnrt day affce'- the set ond treatment 
this finunal yielded thirty engorged female adults, twenty five of theee oviposited an 
average of 1,000 eggs each, 30 per cent of the resultant mass of eggs proving fertile , 
on the second day eight engorged females were removed, one of whith oviposited 
approximntoly 2,000 eggs, but the fertility was very low, only odd eggs hatching , on 
the third day seven engorged females were removed of which five oviposited an average 
of 1,600 egg^ each, with 60 per cent fertility , on tho fourtli day eight engorgetl females 
wore recovered, seven of which oviposited 1,600 eggs each, with a 60 per cent fertility . 
oight ticks altogether were removed on tho fifth, sixth, and tenth days, of which two 
only oviposited, but all tiie eggs proved non fertile No engorged females developed 
on the animal aftet the tenth day following the aeomid treataient Some of the larva 
anaing from these surviving females were aUve and quite active fifty days after 
hatching 




No ooonU made of ttoks matanng on 184 aftor aBTonih day, nor oo 185 afior 
fiftemth dayp althoua^ both onimalfl ndl earned eoma thooModa of imnuiiuro tioks 


Tab£b VHm 

Aivenio 8 lb , cauetio eoda q • , a4|uvant nd, pw 400 gaUona 
August 1027 
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Tabxji VIIf 

Anmio 6 lb , owiitio aoda q ■ , adjnvuit li gal Stookhohn tar, 2 Ib hard 
soap per 400 gaUone 
November 1927 



Tabxje VUg 

Araeoto 8 lb , rauetw eoda q e , adjuvant 3 gaUa Stookbobn tor, 4 lb hard 

•cap per 400 gallona 
April 1928 



iJSStSw 

Interval 

between 

Treatiawite 

Number 

Number o( 
PemaMi 
Ovipoi 
ittna 

Aveiace 

Number 

Avermae 

Loa^vltr 

of 

RmaNant 

larvw 

452 

453 
45i 
450 
455 

457 

458 
450 
450 

461 

462 

• 4^4 
465 
;466 

Modecmte 

Moderate 

Heavy 

Li^t 

HMvy 

Moderate 

Haavy 

Heavy 

Moderate 

Light 

Moderate 

Moderate 

Moderate 

Moderate 

d 

4 

^3daya 

4 

»5 daye d 

^7 daya d 

^lOdaya d 

^ControU « 


1 Appwn 
1 Tubto 

matelv 1( 
femalee 

M) per oe 

nt nonnal 


BsamnatMicie ooao^deted oa twenty thud day after removal from tiok Intetad 
«P«Bti 7 . rtam tiM lo^rtaeath to tho twanty-tluRl doy tan oonoomitiv* daily 
fnmUMnmtfciiMi tn Innota wm tinir im nry Ttt* laTniit 
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Table VIIh 

AfMnio 8 lb • oMutn sodb q • « adjuvant ^moloion oontawm) in prr^>notary bqoid 

ponoentrata per 400 gallons 






May 1027 




II 

Type of 
Inlomtloii 

Interval 

between 

TreatmeoU 


If amber 
of 

SnsorsBd 

tenuuM 

If umber 
of 

Female 

Ovtpos 

Avnrnse 
Number 
of B0i 

Aven^ 

Loogevlty 

KeMitSBi 

Lira* 





Itlns 



A8 

Moderate 

1 


" 

17 

1 

2,000 

00 

42 days 

fiO 





0 

NU 



00 

Heavy 


>-3 days ^ 


9 

1 

500 

Nil 


61 

Moderate 



4 

Nil 




144a 

Heavy 




10 

NU 




14JU 

Heavy 




16 

1 

100 

Nil 


182 

Very heaw 




4 

1 

SCO 

Nil 


184 

Very heavy 




6 

3 

1,000 

1 

0 days 

134 

Very heavy 


days 


10 

NU 



135 

Very heavy 




2 

Nil 




186 

Vorv heavy | 




6 

1 

200 

Nil 


72 

Moderate 




Nil 





73 

Idght 




Nil 





74 

Moderate 


h7 dava 


NU 





75 

Light 




Nil 





76 

Light 




Nil 





137 

Vorv heavy 




27 

12 

1,500 

30 

10 ds>o 

188 

Very heavy | 




2 

2 

1,200 

Nil 

180 

Very heavy 


^10 dava ^ 


Nil 





140 

Very heavy 




1 

Nil 




141 

Voiy heavy 
Light 




30 

18 

800 

NU 


•02 


Controls 


2.545 ^ 





03 

Moderate 


^ 58 61 ^ 


8,016 V 

Approximately 100 per leiit viable 

04 

Moderate 


72 76 


2006j 

ticks 




142 

Very heavy 


Controls 


5,306\ 

(six days only) approximately JOO per 

141 

Very heavy 


Y I44a, J 
182 141 


4 621/ 

cent Mable ticks 



i 


1 






No pounta made on 142 and 148 after sixth day, although these animals still oai riod 
some thousands of immature ticks 

• See TaWe VIIl and Tabk* VIIp 


Tablt VII 


Anenic 7 lb » oaustic soiln q s , adjuvant nil per 400 gnllonM 
August 1027 
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Table Vlljr 


Anonio 7 lb • OAurtlo modm q ■ » Adjuvant 1 1 pcal Stockholm tar« 2 lb hard 
■oap per 400 gallone 
Dooember 1027 



Notv — Tho above cattle were not all heavily infeated with ticlui m all Htagee 
They mostly trained heavy mfeetaiioiiH of young ticks up to and including engoi^ed 
nymphs Several, however, earned tioka m all stages 

No 309 was sneoiallv eeleoted ah a control, as it appeared to bo and probably waa 
the moat lightly infoeted animal in this group 

I 

Tablb VIIk 

\rMmif 7 lb , f austio ao^la q s . adjuvant 3 galls Stockholm tar, 4 lb hard 
soap per 400 gallons 
March 1928 


il 

Type ol 
InfortatloD 

Interval 

between 

Treatments 


Number 

of 

■naorped 

yemaTea 

Number 

of 

Females 

Ovtpos 

ItlJE 

Average 
Number 
uf Bass 

Avnsae 

Uatrhli« 

Longevity 
of Rwiftacit 
iMvm 

420 

Moderate 

1 


>• 

1 

Nil 




421 

Heavy 




1 

NU 




422 

Heavy 


^3 days 


4 

1 

800 

Nil 


423 

Moderate 




5 

NU 




424 

Moderate 




3 

2 

1,000 

Nil 


423 

Modemte 




4 

2 

1.000 

20 

47 days 

426 

Moderate 




KU 





427 

Heavy 


>■6 days ^ 


Nil 





428 

Moderate 




1 

NU 




426 

Heavy 




1 

NU 




430 

Light 




5 

5 

2,000 

75 

43 days 

431 

Moderate 




6 

4 

1,500 

how 

Not deter- 




i 





only 

mined 

432 

Ld^lt 


>7 d«yi 


NU 





433 

Heavy 


1 


4 

4 

1,500 

20 

49 days 

434 

Heavy 


1 


42 

35 

1,500 

70 

47 days 

436 

Heavy 


( 


Nil 





436 

Heavy 




Nil 





437 

Moderate 




2 

2 

1,000 

NU 


438 





Nil 


. 


e 

436 

440 

SSSnnU» . 

' 

.Cotftrbla . 


Nil 

8,m\ 

» 

Appraxv 

mately 1< 

0 par eei 

4 m 

at normal 

441 

Modgeate , . 

j 


«,468/ 

\ ' viable tioks 

















PB0CXEDIK08 OF THS ROYAL ROCIRTT OF QURSNSLAM1» 


Tabls VIlx. 


Anenw 7 lb , caiutio aoda q ■ • adjuvant, ornukion oontauiod In proprietary 
liquid oonoentrate. per 400 gallona 
May 1927 



54 Moderate f 6 Nil 

55 >-3dayfl ^ S Nil 

56 Very heavy 18 2 600 50 51 dajrv 

57 Moderato J 1 18 2 1,100 90 36 days 

122 Very heavy i f 14 3 1.200 Nil 

13S Very heavy 8 6 500 Nil 

124 Very heavy 5 clays < Nil 

125 Very heavy 5 2 100 Nil 

126 Very heavy J I 3 Nd , 

67 Moderate ^ [ J It 200 Nil 

OS Ldght Nil 

69 Moderato >7 days Nil 

70 Moderate 3 1 1,500 90 29 days 

71 Heavy J I Nil 

127 Very heavy ^ f 5 , 4 1,200 20 31 days 

128 Very heavy 2 Nil 

120 Very heavy »• 10 days 3 2 1,500 Nil 

130 Very hoavy 3 1 2,000 Nil 

131 Very heavy J I 3 2 1,500 Nil 

•92 Light i Control) f 2, MS') 

93 Moderate >- 54 S7 '< 3,019 > Approzmiatoly 100 per oont normal 

94 Moderate 67 71 I 2,906 J . viable ticks 

♦142 Very heavy \ Controls / 6,8061 (first mu days only) approximately 

143 Very heav y J 122 131 1 4,621 / 100 per cent nonn al viable ticks _ 

No counts made on 142 and 14J after sixth day 
* Bee also Tables VITh and VTIp 



Total 

FmalM 

Ovtpos 

It Ilia 

Averose 

Number 

of Bsas 

1 

Arersce 

HstciSiig 

Longer Ity 
of 

Heeultant 

larm 

1 

Nil 

1 30 

Nil 


Nd 

1 

1 

1 

1 



Nd 

! 

1 




Control 


* This animal also aoted as control for those animals 


gorged feiDales removed first ten 
days of ataUing, after whioh no- 
furaer counts sme made, althou^ 
the animal still earned many 
thousands of immatnrs 
pproximatelv 100 per cent nomal 
viable fanasles 

animala tAumn in Tablas VHa sofl 

Iff 
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Tabu VIIn 

Anemo 0 lb » oviAtio wodm q % . adiuvBnU gftl Btookhoba ter, % lb hard 
Bosp por 400 galions 

Janujury 1028 


)Sl 

Typed 

Infesutln 

Intarvsl 

between 

Tiestttcnti 

Totsl 

Ksfond 

FamijM 

Total 

Fsmslee 

Ovtpoe 

ItlBS 

Averaifi 
Namber 
of Bw 

Averaflo 

of 

Hatching 

liongerltj 

of 

RmiltaBt 

Larrw 

360 

Very heavy 


r 

8 

Nil 




361 

362 

Heavy 

Very heavy 

»'3 days 


23 

12 

Nd 

4 

400 

Nil 


363 

Very heavy 



7 

3 

300 

Odd 

Not deter 








ones 

mined 

364 

Moderate 



4 

Nil 




360 

Light 

* 

Md 





366 

Idght 



Nil 





367 

Moderate 

^0 days 


NU 





368 

Heavy 


Nd 





369 

370 

Heavy 

Very heavy 


> 

Nd 

Nd 





371 ' 

Very heavy 

days - 


Nd 





372 

Moderate ! 


Nd 





373 

Heavy 1 


Nd 





374 

Heavy 1 



1 

Nd 




376 

Modemte , 



Nil 





376 

Very heavy 



1 

Nd 




377 

Heavy 

^11 


Nd 





376 

Ha*vy 

(owing to 


Nd 





370 

Heavy 

- heavy 


Nd 







nun) 







380 

Heavy 

y Controls ^ 

f 

10,04S\ 

Approximately 100 per cent normal 

381 

1 

Very heavy 

1 

22,768/ 

viable ticks 




No Louute made on controls after eighteenth day, although both animals apparently 
•till carrieJ a few thoueand ticks No 381 was the only animal classified as a very 
heavy " infestation, which was used as a control and from which anything like an 
Bpftfoxunate estimate of the total number of ticks earned by such an animal was 
obtained During the first eighteen da 3 rs of sialUng nearly 23*000 engorged female 
adults were r uUected The condition of this animal was typical of many others classed 
as very heavy *’ infestations * further there m little doubt that many of the “ heavy** 
anfesteiions would have yielded a number of ticks not far idiort of the above total, 
because the tendency was to classify the animals in the lower rather than *n the higher 
category 
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rROCEEPINOS OF THF BOYAL fiOClBTY OF QUEENBUMD 


Tabu VUo 


Anemo 0 lb , cauiitio soda q « » adjuvant A galla Stookhcdm tar, 4 Ib bard 
Boap per 400 gaUoiia 

Januaiy 19S8 


^1 1 

Tvpe of 
iDfenaikn 

iDtrrraJ 

between 

1 naOneoti 

Total 

Rnsoraod 

Femaliit 

Total 

tnnalee 

Ovlpoi 

ItUlg 

Avirage 
Nnmm 
of Eggi 

Aven^ 

Ha^fi^g 

Loogevl^ 

of 

Resultant 

larra 

397 

Moderate 



r 

Nil 





d08 

JLo^t 




Nil 





300 

Light 


» J day* 


Nil 





400 

Light 




Nil 





401 

Light 


1 

Nil 





402 

Light 



NU 





403 

Light 




Nil 





404 

Light 


Is days ^ 


Nil 





405 

Moderate 




Nil 




.. 

406 

Heavy 




Nil 





407 

Very heavy 




Nil 





408 

1 Light 




Nil 





400 

410 

Veiy hf^vy 
' Light 


► 7 days - 


Nil 

Nil 





411 

Moderate 




Nil 





412 

Very heavy 

* 



Nil 





413 

: Light 




Nil 





414 

Very heavy 


^10 days ^ 


Nil 





415 

Light 



1 

Nd 


1 



416 

Heavy 


1 1 


' Nil 


1 



417 

Light 

Control 


, 1.241 

Approianiately 100 Tier cent normal 


1 



1 

1 viable tickn 



No 417 (( ontrol) wim Bpacmlly salectod an being apparently tho most lightly 
infeffted animal m tho group 

Tabu VUr 


ArM me 6 lb , cauatio aoda q s , adjuvant emulmon contained in jiroprietary 
liquid concentrate, per 40U gallooB 







May 1927 





Ivp* of 


Inti rvaj 


Total 

Tntjil 

Famaios 

Average 

Averaffo 


d 

lKfti(4a11«in 


botwrtoi 

iiutmciits 


ViSX" 

Uviposlt 

Inc 

Number 
of Fggs 

% of Kgns 
BaUlilng 

Of Rbaltanb 
Larva 

50 

Light 




4 

Nil 




61 

Light 




* 

Nil 




52 

Heavy 


^ 3 days •< 


0 

2 

300 

90 

Not deter- 
mined 

63 

Heavy 




5 

Nil 



112 

Very heavy 




1 

1 

2,500 

60 

28 days 

113 

Very heavy 




i 

Nil 



114 

Very heavy 


► 5 dayii 


10 

NJ 




115 

Very heavy 



1 

1 

1,500 

Nil 


116 

Very heavy 




2 

1 

1,000 

Nil 


62 

Moderate 




4 

1 

2,000 

90 

43 days 

63 

1 Heavy 




2 

Nil 



64 

Very heavy 


►■7 days 


' Nil 





65 

Very heavy 


1 

4 

4 

500 

80 

35 days 

66 

1 Moderate 



L 

1 5 

3 

700 

Nd 

117 

Very heavy 



f 

3 

3 

2,000 

Nil 


118 

Very heavy 


^10 days h 


6 

3 

1,200 

Nil 


119 

Very heavy 


1 

6 

3 

350 

Nil 


120 

Very heavy 


1 


45 

30 

1,200 

1 20 

3 days 

02 

Light 


Controb I 

2 645^ 


1 

93 

Mochvate 


» 50 53 4 


3,010 V 

Apprafxixnately 100 per cent normal 

94 

Moderate 


62 66 1 


2p906j 

viable tieke 



•142 

143 

Heavy 

Heavy 


^Controb ^ 

iia ISO ^ 


5.8061 

-i=2?LL 

(sue days only), approximately 100 per 
cent normal viable tioks 


* See aleo T a t Jea VIIk and Vlli. 
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Discussion 

In order to simplify the sixteen diffeient tables set out under the 
experiment under discussion, we have tabulated in a brief and concise 
manner the whole of the results in the simple table below — 


Tamxm VITq 


AdluTftnto per 400 feUona 


AnenlflM AfiOt 
per 400 ffiu 

Olb 

AnenicM Ak 0| 
per 400 gulii 

71b 

ArvnloMAk 0| 
per 400 galu 
Klb 

Arsenlo aa Aa* Oa 
per iOOgaUi 

Olb 





Day 9 beltpeen Treatment 



3 

6 

7 

10 1 

i«l 

ft 

7 

10 

5 

It 

iV 

10 


0 

7 

10 

Nil 

t 

t 

t 


t 

t 

t 

t 

t 

It' 

t 

- 

t 

t 

- 

1} gal Stockholm tar 
and 2 lb hard aoap 

- 

t 

1 

t 

t 

1 

- 

T 


- 

t 

t 

; t ' 

1 

' t 

1 

t 

t 

t 

t 

3 gallfl Stockholm tar 
and 4 lb hard soap 

t 

t 

t 

t 


- 


t 

t 

t 

1 1 

t 

1 

t 

- 

- 

- 

Kmulnon (contained m 
(^rtain propnatary 

medicamont 


■ 

-1“ 

r 

I 

t 





1 


t 

t 

t 

t 


t meana all tioks immodiately deairoyed or survivora failod to oviposit fertile eggs 
- meana aomo aurvivora ovipositing fertile egg8» or treatment waa Imh than 100 per 
oent effective 


1 The \ aluf of Emifhwn 

(a) Inuraning the value of the dipping Jhnd — One of 

the einiilMons employed, ennsistiuff of Stockholm tai and oulinary hard 
soap, IS almost itlentioal with tliat prescnlied by the New South Wales 
Stock Department and one of those presciibed by llio Queensland Stewk 
Department, exeept that such emulsion was useil and tested by us in 
eonsidcrabh greatei pioportions than that recommended by either 
department 

The Queensland official dip A (see Regulations nndep Stock Diseases 
Aft) eontains I gallon Stockholm tai and 4 lb tallow or oil, the latter 
being emulsified by means of caustic soda 

The New South Wales official dipping diiid eontaiu<i J-l gallon of 
tar and 2 lb hard soap, while washing soda is used m plafi ol caustic 
soda to bring about «»olulion of the arsenic and to omiilsitv tin Hdju\anis 
used 

In all of those eoiintnes in which the dipping of (attic for tick 
destiuction is eaiiiod out extensively, emulsions are as a rule considered 
necessary to bung about maximum edeilivity, and they aie usually 
included in official dipping fluids Theic ficom to bo sonic thwirctical 
reasons why they should be added to such fluids But in order to warrant 
the inclusion of an adjuvant like Stockholm tai, it would be necessary 
to show that huch an ingredient waa of moie than minor importance, 
because even the addition of the small quantities prescribed in the official 
lormulip adds considerably to the cost of the raedieament 
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Bmnuoh and Smith*,* state that, when tallow or oil aoapa and 
Stockholm tar are incorporated with an anenieal dipping solntion extra 
efficiency is obtained, with the result that these or similar adjuvants are 
now universally used aa ingredients in cattle-dipping flnids They agree 
as to the absolute necessity of these substances if maximum tide- 
destroying effects are desired These observers also consider that the 
extra efficiency is brought about as a result of a lower surface tension 
found in a fluid containing emulsion, thia physical factor admitting of 
a more thoiongh ivetting of the skin of the host and its parasite A 
series of experiments were carried out by these workers, which showed 
that the oleic acid soaps bad a highei wetting power than the ordinary 
stearic acid soaps of tallow, and they therefore recommend the use of 
the fnnuei soaps in prefereuen to tallow soaps m the preparation of 
dipping fluids “Stockholm tar soap’* and resin were regarded as being 
of considei able efficacy Phenolic agents they do not regard aa being of 
any value as emulsifying agents Increase of the amount ot alkali in the 
Government dip formula they do not consider advisable under ordinary 
oircumstances They showed also, that the use of hard water leads to 
a marked diminution in the wetting power of a dip containing fatty acid 
soaps, owing to the precipitating action of the calcium and magnesium 
i^ts 

These two observers also earned out some experinients on the use 
of bonc-oil as an adjuvant in arsenical dipping flnids, and concluded that 
it could be used as a substitute for tar and soap It was preferable on 
some iespi*ot8 as it was less expensive 

Bulletin 1057 of the IT S A Depaitmcnt of Agriculture recommends 
the use of pine tar as an adjuvant m the preparation of araenical dipping 
fluids It IS there stated that a plain solution of sodium arsemte does not 
make an entirelj satisfactory dip and the addition of pine tar possibly 
“incnases the wetting or i^readmg power of the dip bath, which prob- 
ably nsulta in better penetration and effectiveness against ticks and less 
nsk of blistenng ’’ 

Cooper and Laws* observe that an aqueous solution of sodium 
arsemte must be used in considerably greater concentration than when 
used in conjunction with an emulsion ut soap and oil in order to biing 
about the same destructive effect on the tick They found that a solution 
of sodium arsemte ( ontaimng 153 per cent As^O, plus emulsion was as 
efficacious as a solution containing 225 per cent Ab, 0, without emul- 
sion These authors therefore regard the use of emulsions in eattle- 
dipping fluids as being of very great importance 

Watkins Pitchford* earned out a senes of observations in Natal im 
the effect of treating tick-infested cattle with arsenical dipping flnids 
He showed that cattle could be treated at three-day intervals over long 
periods with an srsemcal solution containing adjuvants such aa soft aoap 
and paraffin, and of sufficient strength to destroy the tick but yet produce 
no untoward effect on the animal host The use of the three-day dip 
was recommended where East Coast fever had appeareil on a farm, and 
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where it was essential that all ticks should be destroyed before they hod 
completed their engorgement and dropped from the host As the shortest 
period occupied by the tick in any one of its pai asitic stages was approxi- 
mately three days, treatments wore spaced at intervals of not longer than 
seventy-two hours The arsenical strength of the three-day dip wag 
approximately 2 lb of arsenic (As^Oa) per 400 gallons of solution, and 
treatment with this fluid was supplemented by hand dressing of certain 
parts of the body, such as inside the ears, the under surface of the butt 
of the tail, and end of the tail, or biush, those three pointa being 
seats of predilection of the tick The nymphal tick frequently entered 
the ear passage and penetrated as far as the lytuphanic membrane and 
was often protected by the waxy soorotion from the eai -glands, while the 
adults found under the tail and in the brush otten termed dense aggre- 
gations of parasites in the form of a thatch 

The same obseiver recommended the use of a flve-day dip which 
contained approximately double the quantity of at seme used in the 
three-day dip Ife found that this solution, together with an emulsion 
of parafSn and soap, could be used over long periods without detriment 
to the cattle treated, while it destroyed large numbers of parasites and 
reduced the ticks on the pasture to a very small minimum 

This worker concluded that the use of paiaffiii and soap increased 
to a certain extent the tick-destroying powers of the arsenic 

Cohen* btates that the use of emulsion is not essential pro\idcd the 
vvetting IB thorough, but adds that as this cannot be ensured under 
ordinary field conditions he recommends its use 

Jack,^' quoting Theiler, states that many farmcis m South Afnoa 
use an aqueous solution of sodium arsenite and do not regard the extra 
expense involved by adding soft soap ana parafiin to the mixture as 
being warranted 

Much of the ifiork conducted in investigoiing the use of cattle dips 
has been performed in countries like South Africa, where the economic 
importance of the tick is considerably greater than in Australia More- 
over, the conditions m the two countries are entuely different In South 
Africa efforts at eradication are directed against such ticks as Rktpice- 
phdwt appendiculatua, the blown tick, ^hich is an interrupted feeder 
spending only a few days at a time as a parasite, while in Australia 
Boophdug ausitdha, the common cattle tick, is a continuous feeder spend- 
ing at least twenty days on its host Hence a system of treatment which 
might eradicate a tick like Boopkilus australis would be useless against 
a tick like Bh%p%cepkalu$ isppendicHlaius Contmuous feeders like 
BoopkUvs decotoraiun — in South Africa a tick closely allied to the 
Boopkdus tsusiraUs — are not considered to bo of such economic import- 
ance as the interrupted feeders which convey such diseases as East Coast 
lever, and any system of treatment which will eradicate the interrupted 
feeder will al»n account for the continuous feeder It is because of the 
importance of the interraptcd feeder m South Africa that so much woric 
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hM been done with the short-period dipping fluid of hii^ dilutum, end 
irhj Watkuw Pitohford and othen attempted experiments designed to 
discorer some sabstaaee, other than arsenic, not poisonous to the animal 
host but which increased the tich-destroying power of the arsemeal flouL 

Although, therefore, there seems to be a general opinion on the 
ttnestion of whether an emulsion should be added to dipping fluids, so 
far as we know, bo comparative experiments extensive enough to warrant 
clear-out and definite eonclnsions as to the value of emulsions — taking 
Into consideration their cost and the ease with which they can be incor- 
porated m the arsenical solution — ^in increasing the "tiekicide" value 
bf eattle-dipping fluids have ever been performed in Australia 

If we now examine the table setting out the results of the animals 
treated in this experiment, it la fairly clear that the amount of emulaion 
used bore no relationship to the result In the dipping solution contain- 
big li gallon of tar per 400 gallons solution, the whole of the ticks were 
destroyed at strengths of 8 and 9 Ib arsenic, but Allied to destroy at 
6 and 7 lb arsenic When the amount of emulsion was doubled the 6 and 
8 lb dips destroyed all ticks, but the solution failed at 7 lb and again 
at 9 lb On the other hand, the dipping fluid eonmsting of an aqueous 
solution of sodium arsenite destroy^ all tieks at 6, 7, and 8 lb, but 
failed to destroy at 9 lb , a seeming paradox The proprietary medica- 
ment failed to destroy at 6, 7, and 8 lb per 400 gallons, but destroyed 
all ticks when the amount of arsenic, plus a proportionate amount of 
emulsion, was raised to 9 lb 

Actually the evident e shows that, ot all these groups of cattle 
treated in a solution of sodium arsenite without emulsion, a greater 
wunber of groups remained entirriy clean after treatment than m the 
ease of those groups of cattle treated m dipping solutions containing 
emulsioiiB This does not Indicate that the valne of the medioament as 
a tiok-destroying agent u deerwted by the addition of emnlnon, but it 
does indicate that a solution of sodium arsemte without the addition of 
emulaion or adjuvant of any kind is a powerful tick-destroying agent so 
far as Boepktlut avtirakt is ooneemed, and compares very favonrably 
with those dipping fluids tested which contained emulsioiiB, in some cases 
in considerable quantities So far as our own obaervationa go they point 
to the conclusion at least that under field conditions the onuaaion of 
the emulsion does not decrease in any way the tiek-destroying powers of 
the dipping fluids tested 

(b) At aa SmoUient — BesidM mereasing the “tiokioide’* value of 
the dipping fluid, some obaerveti regard the melnsion of emtdaiDnA aa a 
neoesaary factor m prexentutg scalding snd oracklng of the *kln 

Bmnnich and Smith are of the opinioti that emulsiona have a 
decidedly beneficial and emollimt effect while aqueodt solutibna of 
aadinm arsemte have at times a severe local lealdl^ action 

Watkuia Pitchford reptrded the nae ot parai B n and aoft lo^ aa an 
hapartant factor in prcveatiBg craeldag and aealding ef tha staa, and 
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■knwcd that inimala aouM wHhatand the ahort-intefval treatmeata 
hriUlont dcftruBent oret longer penods irheii emnlaiona were added than 
when treated with an aqneoua solutioa of aodinin areenite 

The ahort-mterval treatment, as we previously stated, so necessary 
in South Africa, is responsible for the orachinff and wnitMmg ot the 
skm, whereas in Australia short-interval treatment is not required and 
the use of an ingredient which would prevent this untoward feature is 
not demanded to the same extent 

During Our experiments Mre have made careful note as to the effect 
of the dipping fluid on the skin of the animals, and it was impossible to 
distinguish between the effects of the dipping fluids contammg emulsion 
and those containing no emulsion Shght cracking of the skin only 
occurred in an odd animal even with the 9-lb dipa in those cattle 
undergoing two treatements at seventv-two hour intervals A reierence 
to the tables will show that some of the cattle were treated in the stronger 
solutions of arsenic (8 and 9 lb ) dnrmg the summer months (October 
and November), or over a period when the weather conditions m North 
(^eenslend are veiy hot and oppresaive 

It has always been difficult for ns to conceive how the employment 
of an emulsion made up of tar and soap in such small quantities as laid 
down in the official formule can have any beneflcial or emollient effect 
on the skin of the hbkt 

Considering that the Queensland official formula “A” contains 
I gallon tar to 400 gallons of solution, and that each animat takch out 
of a dip about 1 gallon of fluid (or gallon of tai) which is spread 
over the complete surface of the skm and hair, one has difficulty in 
understanding how such an extiemely small quantity of tai and soap 
can be credited with beneficial properties 

It IS quite true that many heavily infested animals show u marked 
improvement in the generid omidition of the cutaneous tissues within a 
feW days of treatment, but thn benefit is undoubtedly duo to the 
destruction of the tick and the heeling of the tick sorOs 

One of us (JL ), after considerable Add observation following the 
use of dipping fluids of standard strength^ has been led to the belief 
thbt extensive cracking of the skin* only occurs where animals are 
dnveh considerable distances immediately or soon after treatment (next 
day), and thh will occur even altev a single treatment and irrespective 
of Whethei the psrtioalar dippmg fluid contained emulsion or not The 
condition is considerably Ug^Vated dnrmg hot weather, particularly if 
the cattle are wild and difficult to hold 

Where cattle are kept quiet and unmolested, as in our own expen- 
ments, two treatments only a few dsya apart even m summer, under 

~ • The MDe~iMiaie nmy be Mta la eatUb saMwiiisd sad liavsUed o««r long 
itidswuti ttUas^Mly vr SboB sKeV IrMBSiill. 
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North Queensland conditions, produced bttie, if any, effect on the skin 
of the animals, irrespective of whether emulsion was or was not added 
to the dipping fmd 

2 Arsenical Strength of Dvppmg Fluid 

A compans<m of the four different dips tested (that is, different in 
the matter of arsenical strength, viz , 6, 7, 8, and 9 lb. arsenic, as As,0„ 
per 400 gallons) shows that there was no great difference between each 
group In no case did any one of these four different dipping fluids 
destroy all ticks on all animals treated with two applications of the 
medicament 

The dipping fluid containmg 6 lb arsenic per 400 gallons failed on 
one occasion when the emulsion consisted of 1} gallon tar and 2 lb hard 
soap per 400 gallons, and on all four occasions when the proprietary 
mixture was tested The 7-lb dip failed three times when the emulsion 
conaixtid of gallon tar and 2 lb hard soap, twice when the solution 
contained double this quantity of adjuvant, and three times with the 
propiietary dip At 8 lb all dips were effective except the proprietary 
mixture, which failed three times , whilst at 9 lb two dips failed, viz , 
the one containing no adjuvant and that containing the maximum 
amount of tar and soap TTie other two dips tested at 9 lb , viz , that 
containing the proprietary mixture and that containing the smaller 
quantity of tar and soap (li gallon tar and 2 lb soap), both proved 
effective in destroying 100 per cent of the ticks on the animals treated 

If we again examine the various tables which set out details concern- 
ing the degree of infestation of the cattle concerned, we shall notice that 
compared with the controls the actual number of ticks which were subject 
to treatment by any one ot these four different dips tested was at least 
very many thousands When we further examine the columns showmg 
the actual number of ticks which survived treatment, we And that rarely 
did the number of such survivors exceed four or five Even where a 
considerably greater number of survivors were found ovipositing (such 
as No 120, Table VIIp ) it will be noted that the percentage of fertile 
eggs was fairly low, thus showing that probably only a small percentage 
of surviving females contributed fertile eggs 

On the whole it can be said that, although all four dips were highly 
efficient, there is nothing like the margin one might expect between two 
treatments in a dip containing 6 lb arsenic per 400 gallons and one 
containing 9 lb of the same ingredient m an equal quantity of fluid 
The fonner occasionally allows not more than an ^d tick to escape ev^n 
on the most grossly infested cattle, and the latter may apparently do 
likewise under some circumstances 

3 Interval between Treatments 

As shown in the tables, the intervals allowed were 8, 6, 7, and 10 
days Practically no difference was noted between the various groups. 
Odd ticks appear to escape irrespective of the interval allowed. It will 
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be noted that a greater number of engorged ticks were nsoally removed 
where the treatments were spaced at mtervals of three days, but the 
number of such Burvivors contributing fertile eggs was in reality no 
greater than where the intervals were larger 

4 Portions of the Body on which Burvtvois were Found 

If we examine the subsequent history of annuals which received 
one treatment ifl an arsenical dipping fluid (as Animals Nos 511, 512, 
513, and 514 in Table IYb ), it is at once evident that almost the whole 
of the ticks in the pre-adnlt stage at the time of treatment are immedi- 
ately arrested m their development and arc ultimately destio>ed This 
may occur even when the arsenical content of the dip is considerably 
lower than the quantity laid down in the official formula (8 lb As^O, 
per 400 gallons) Thus Table V gives the complete history of a number 
of cattle treated once in a dipping fluid rontaining only 5 Ib drseniu per 
400 gallons, which fluid allowed only odd ticks not m the adult stage at 
the time of treatment to reach niuturity This fact is, of course, well 
known from fleld obseivatione, where we often find great difficulty in 
locating mature adult ticks on cattle in the second and thud weeks after 
treatment, even if the dippmg flmd at times is lonsiderably lower in 
arsenical strength than that pi escribed for the official dip 

Even if we introduce, immediately or soon after treatment, factors 
likely to strongly militate against the lethal alTdt of the arsenic, as by 
apraying with water (Table IVb ), we still see that the \ounger ticks 
are largely if not wholly destroyed 

The same result is showm m Experiment 1 , where we used artificially 
infested cattle carrying large crops of tuks all of the same parasitic age 
at the time of treatment The ot^rvationa there indicate that very odd 
ticks up to the seventeenth day of parasitic life are capable of escaping 
one treatment The only ticks which survived in appreciable numbers 
were those which happened to be in the last three oi four davs of 
parasitic life at the time of treatment (nineteenth and twenty-first day) 

On theoretical grounds, therefore, one would expect that, us a single 
treatment arrests the development of nearly all those ticks up to and 
including the young adult stage, a second treatment — placed at an 
interval of not less than five days, which will allow adults m the last 
four days of parasitic life to reach maturity and leave the animal — ^must 
destroy the very few ticks which escape the first ticatment, and nut only 
do this but leave a fair margin of safety. 

Why IS It, then, that ticks are found to be matunng on cattle even 
after two treatments in an arsenical dipping fluid containing as much as 
91b arsenic per 400 gallons T 

We have always been under the impression that the thick, heavy 
winter coat of a tick-infested animal, particularly if the hair u» very 
dirty and matted together, may act as a protection to the tick beneath, 
and BO prevent the dipping fluid from coming into contact with the 
pvaaite have noticed in the field that when ticks escaped tsfo 
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treatments the survivors were almost wholly found on the upper portions 
of the neck, back, and loins, and oeeaa io n^ly on the outside of the leg 
between the patella and the hock These represent those portions of the 
body on which the hair is both denser and longer The point la all the 
more important because the region of the back and loins*, even m many 
veiy heavily infested cattle, relatively speaking, frequently camea a 
smaller number of the parasites than the region of the esenteheon and 
flank In our experiments and observations we have never found ticks 
surviving two treatments in the region of the esenteheon and inner 
surface of the flank, though m large nnmbera of naturally infested cattle 
these areas are the most heavily infested parts of the body irrespective 
of the class of animal exammed In fact, m the observations carried 
out by us in this experiment (No VII ) we found, that for the purposes 
of examination, areas of the body such as the under surface of the belly, 
brisket, escutcheon, and inner surface of the flank could have been 
entirely neglected No survivors at any time were discovered maturing 
in these areas, for the ticks here are fully exposed to the application of 
tiie dipping fluid 

Where a number of ticks were found maturing on any one animal 
after the second treatment, in nearly all cases they were found m one or 
two small areas in a mass of thick, long hair, and one could not escape 
the conclusion that in these oases the dipping fluid failed to make contact 
with the tick Animal No 482, which was treated with two applications 
of a medicament containing 9 lb arsenic, 3 lb Stockholm tai, &c , with 
an interval of ten days between tieatmenta, yielded within a week follow- 
ing the second treatment nearly fifty mature female ticks, a considerable 
number of which oviposited fertile eggs All of the survivors were 
removed from a small area in the region over the transverse lumbar 
processes This animal, like all others, had been thoroughly immersed 
at the time of both tieatments 

When these ticks were discovered the day following the second 
treatment their condition and appearance indicated that the dippmg 
fluid had not affected them m any way at the time of the second treat- 
ment, and the long, dense, matted hair with which the parasites were 
then covered probably also protected them at the time of the first 
application of the medicament 

Similarly with other cattle treated the indications were that whore 
the hair ia long and matted together, as it may be by means of feoea and 
dirt, odd ticks may be sffwded sofSoient protection to allow of their 
complete or almost complete immunity from the effects of the dipping 
fluid 

* It frequaoUy bsppsns Uist with badly oonstruotod dips, aad/or with estthi 
laond to dipping, whm oomplsts ismsiatOB of the sahnsl is not piooursd, tieks nsy 
be found matwing on sooh plaoM as the top of the hsad sad nisk, at any pises that 
has not been brought into eontsot with the dippiag Aud 



cxPEBnmm ow Okmx ticks with AmmoAL dipmmo nitnus 119 

We think the qaest^on requires more study, but the milH winter 
conditions in North Queensland means that very few cattle develop the 
heavy coats found in the more winteiy parts of the State farther south, 
hence a good supply of suitable animals is not available to us 

Concluawns — The evidence which we have gathered points to the 
following conclusions — 

1 No two treatments at intervals of three to ten days, in a medica- 
ment containing up to 9 lb of arsenic (A8,0,) per 400 gallons of fluid, 
can be relied upon to destroy all ticks in all stages on an infested animal. 

2 The omiBsiou of Stockholm tar and soap from the dipping fluid 
does not interfere with the efficacy of the solution as a tick-destroying 
agency 

3 Two treatments in a solution tontaining 6 lb aisenic ps As,0, 
per 400 gallons is, under held conditions, as efHcacioua as two treatments 
in a solution containing up to 9 lb of arsenic in an equal quantity of 
fluid 

4 When fertile survivors are found after the second of two treet- 
ments in a solution containing 6 lb or moie of arsenic per 400 gallons, 
they occur under circumstances which indicate that the dipping fluid has 
failed to make proper contact with them 

SUMMARY 

The experimental evidence which we have been able to bring forward 
in the various experiments under review points to the following 
oouelusions — 

The tick IB more lesistant to treatment with arsenical dipping fluids 
d.unng the last thiee or four days of parasitic life The pomt is of 
importance in any system of tick eradication, in that treatments must 
be so spaced as to pi event as far as possible any tick fiom reaching the 
resistant stage 

The application of arsenical dipping fluids prevents remfestation 
for twenty-four hours after treatment but not for forty-eight hours 

if cattle arc allowed to enter water immediately after treatment 
and remain therein for conaiderable periods, the effloaoy of the treatment 
la interfered with to a considerable extent 

Light showers do not senously interfere with treatment, provided 
ram does not fall within an hour after treatment and the animals are 
allowed time to dry 

Retention of the animals in the vat — within reasonable limita^-or 
increasing the length of the vat does not influence the effect of the 
dipping fluid on the tick 

Alteration in the physical character of the fluid, such as is breui^t 

•))out by prolonged usCi does not interfere with the efficacy of the 

sedation as s tiek-destrqyiog agency 

* « 
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No two treatoKntb with an arsemeal dipping fluid containing up to 
9 ]b of arsenic as As^Oa per 400 gallons can be relied upon to destroy 
all ticks on an infebted animal 

The omission of the emulsion of tar and soap trom the official 
dipping fluid does not lesKen the efficacy of the solution 

Ticks may be protected from treatment by the long, dense hair 
which occurs jiarticularly in the winter time on many cattle 

Finally we might add that, although the evidence we have been able 
to bring forward m the above experiments helps to throw light on some 
of the more important points which arise when the question oi tide 
suppression is under consideration, there are other equally important 
points on which evident c ih also necessary before one is able to fully 
appreciate the diibeiilties presented by the problem of tick eradication 
under Australian conditions 

Much more work is retjuired on the use of emulsions in dipping 
fluids As the dipping fluid containing 6 lb aiscnic per 400 gallons 
was as effioat lous under ordinary conditions as the standard fluid ( 8 lb ) 
it IS not improbable that still hi^d^er dilutions could be used mth equally 
good effects 

It appears to us that the more frequent use ot dips of high dilution 
may prove a moi e efficacious method of bringing about tick suppression 
than the less frequent use of fluids oontaining larger quantities of 
arsenic It certainly offers a valuable field for further research 
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Some Observatioiis on the Life History of 
tile Cattle Tick {Boophilus australis)* 

By John Lboo, D V Sc , Qovemment Vetprinary Surgeon, Townsville, 

Queensland 

{Ctmmvnuated by Mi FA Peiktm, BScAgr, to the Royal Soetety 
of Queensland, 29th July, 1929 ) 

The history ot the cattle tick in Queensland shows that it entered 
the State from the Northern Territory at its extreme north-western 
corner about 1891, and from this point made little headway tor the 
first couple of years After the closure of the meatworks at Nomianton 
‘the parasite moved rapidly south and east, its spread being gieatly 
facilitated through movements of cattle by lail 

In 1896 the tick reached Iliighendcn, and Iiefore the end of the 
same year it had extended as far as Roi*khampton In 1899 Itrmbane 
was reached, but owing to its slower progress south of that city to the 
border of the State the tick did not appear in New South Wdles until 
1906 

At present the parasite has established itsell over all that aiea of 
Queensland where climatic and other conditions are suitable for its propa- 
gation, the line ot demarcation between the infested and non-infested area 
being represented roughly by the watershed of the coastal rivers Between 
these areas there lies a strip of country where the presence ot the tick 
IB discontinuous In dry seasons this strip is non infested , after a senes 
of wet years it is liable to become inf(*sted 

The louea due to the tick are twotold It acts as the vector m 
transmitting piroplasmosis (P bigenunum), a disease which has cunsed 
very heavy losses in cattle in Queensland in years gone by, and even 
to-day IB a serious obstacle in the tiansfer of non-inunune cattle to 
infested areas, but apart altogether from its association with piro- 
plasmosis it IS undoubtedly an important iiest of cattle, producing 
aiia‘mia, tick worry, &c , and is a definite handicap to the development 
of the cattle industry in Queensland 

In view of these ciiciimstanoes it is very important that a tuU and 
complete knowledge of the life history of the tick should be gained 

The cattle tick of Australia falls into the class of what arc known 
as continuous feeders, that is, they pass through the whole ot their 
parasitic life attached to the one host 

Preowposttion — The female adult tick does not commence to oviposit 
immediately after reaching repletion and detachment from the host 
This period between detachment and the commenoement of oviposition 
IS known as the preoviposition period, and during this period the tick 

* An eztnut and a lammary of a Paper bearing the mme title, aad whieli 
fonnad part of a tbesiB for the Degree of Doetor of Voterinaiy Science in the 
TJaiveruty of Helbonme 
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usually hides beneath ffraas, debris, leaves, wood, 4 h» A aenea of observa- 
tions showed that the penod was influenced by the season of the year, 
and vaned from a minimum of two days in summer to twelve days in 
winter Rou^ly the periods are hve to tune days in winter, four to ais 
days in spring and autumn, and two to four days in summer 

Ov%pontton, or the period occupied m producing eggs, vanes also 
according to the season of the year The diflerenoea between the aonuner 
and winter vanations were not very great In summer, howevei, once 
ovipositing commences the majority of eggs sk laid durmg the first 
week, and there is a marked tendency for ovipositing to cease abruptly, 
to be soon followed by the death of the tick, while dunng winter there 
la usually a gradual slackening-ofl of the prooess The dioitot penod of 
ovipoRiting was five days (summer) and the longest thirty days (wmter) 

Egg Stage — The egg is elliptical, dark brown in ooloiii , and covered 
with an albummons-like secretion 

Altogether 120 females were tested, and it was found that the 
average number of eggs per female was 2,579, the maximum being 4,269, 
the minimum 1,673 The greatest number of eggs laid by any one 
female dnnng a 24-hour period was 731 

Incubaiton Penod — This vanes oonaulerably aocordmg to the season 
of the year A very large number of eggs were tested out between tbq 
months of November and July, and it was found that the minimum 
penod was fifteen days (summer) and the maximum fifty-five days 
(winter) These figures were obtained at Townsville, wheie the average 
winter temperatore u oonaiderably higher than oome of the tick-infested 
areas further south, so that probably the maximum figure would be 
higher still in southern Queensland, or even in the higher altitudes of 
the North 

The fertility of maiates of eggs, selected mdiaci immately, was found 
to be vecy high During six months 127 batches were tested, and of 
these fifty-seven showed a fertility of over 90 pei cent , fifty diowed a 
fertility of between 80 and 90 per cent , while the lowest fertility 
percentage noted was 68 

The above recorded figures covering the non-parasitic life of the 
tiek indicate why anoh an enormous increase in parasites takes plao> 
during a normal wet season on the Qoeensland eqtst 

Influence of Immereutn in Water on Egg —Although 

moisture la essential to the incubation of the egg, excess of moisture, 
luoh as may occur during the submergence of large areas of land for 
longer or shorter periods dunng the wet season, nuf^t be detrimental 

Batches of eggs were tested over a period of six months These 
batches were allowed to inoubate for definite periods, and then split 
np into a series of different groups, and each group submerged for a 
definite penod varying from one to fourteen days 

Aa a result of these experiments it was found that snbmergsBM 
tor twenty-four hours at any time dunng the meubation period had 
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little effect on the fertility and ultimate derrlopment of the egg Nearly 
all batchee aubmerged for seventy-two hours showed some fertile eggs, 
the number varying from 3 to 89 per oent 

Seven days* submergence oomplately destroyed several batches, 
though the fertility of some groups of eggs was as hii^ as 72 per cent 

Ten days’ submergenoe destroyed all groupb but seven, but even 
after such prolonged immersion one group of eggs showed a fertihtir 
of 81 per cent 

Fourteen days’ submergence destroyed all eggs but one group, which 
.showed a fertility of 12 per cent 

Otherwise the observations showed that the younger the egg the 
more resistant it was to immersion, while the incubation period was 
not affected 

The flooding of pastures therefore is not likely to have a aenous 
effect on the eggs of the tick In fact, flooded streams possibly assist 
in the distribution of the parasite from one area to another 

Effect of Sunltght on the Egg — ^Direct sunhght was found to have 
a very mjurious effect upon the egg A senes of obaervatiiHiB, somewhat 
along the same lines as thoee performed to test the effect of oxesas of 
moisture, were carried out 

Several batches of eggs were obtained and allowed to incubate tor 
definite penods, and then exposed to direct snnbgfat for a short pemod 
of from one to ten hours, the observations being carried out over the 
first BIX months of 1927 

The results showed that the effect of direct sunlight for even one 
hour at any time during the incubation penod completelv deatroyed 
many batches tested On cloudy days, where the sun wss largely obaouKd, 
odd bstohes withstood four hours’ exposure, but the fertility was 
considerably reduced 

These results show the beneficial effect of shade on the developing 
egg, and help to explain why the tick has never been able to definitely 
establish itself on the open downs of Northern and Central Queensland 
and the Barkly Tableland of the Northern Territory 

The Larval Ttck — The young larva is very minute, extremely active, 
possesses six legs, and stigmal plates between the second and thud row 
of eoxs> Under natural conditions thigy swarm over the herbage and 
oooasionally collect m massea together, particularly on the ahady aide of 
blades of grass, 4o , moving round during the day with the aim 

It la remarkable how theae masses of larvm detect a moving body 
in tboir vicmity and show the greatest activity when disturbed They 
frequently hang on by their posterior limbs and wave the anterior in 
tbs air, this procedure facilitating their prospects of attachment to a 
passing host 

The maximom longevity of thece larva* is a point of very great 
importance, ai on it d^mnds soma of the methods of oradication, aooli ' 
aa psHtare §». A aenaa of ohsarvations ontandmff nvar foqrfiBsn 
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months were carried ont with a view to determiumg this point In one 
senes of experiments batches of larvm, each of which consisted of several 
hundred individnals hatched dunng a single 24-hoiir period, were isolated 
in the laboratory under circumstances which prevented their escape 
Some of these batches were supplied with an abundance of water, some 
received none, other batches were wholly shaded, some partly shaded, 
and some folly exposed to the sun As the maximnm longevity was set 
down as the period between hatching and the day on which the last lanw 
was seen alive, it was possible — as there were 150 batches tested altogether 
— to arrive at some definite data concerning larval longevity 

The maximum longevity noted was 154 days, approximately five 
months, this occurring in a batch of ticks hatched in the wintei, and 
which were shaded during the whole of the time and supplied with an 
abundance of moisture Fifteen batches ^-howed a maximum longevity 
of 100 days upwards, while the majority of the remainder showed a 
maximum longevity of between sixty and ninety days 

It was noted that with many batches all the larvie remained alive 
and active for at least two months before mortality set m 

A second senes of experiments were earned out in the open an 
by isolating small patches of grass and placing mwly hatched larvm on 
these patches Moi^ure was provided thronghout the experiment in order 
to keep the patohes as fresh and green as possible 

Altogether forty-four batches of ticks were tested in this manner 
The minimum time occupied in any one batch between hatching and the 
death of all larvs> was sixty -five days, the maximum 112 days 

Maximum Non-Paraaitu Periods — The maximum uon-parasitie 
periods noted during the various recorded observations were us tollows — 


Freoviiiosition 12 days 

Ovipoaition 30 days 

Incubation 55 days 

Longevitj of larva 154 days 


The above figures, it is considered, are of considerable importance 
from the point of view of tick eradication It is poaaiblc that the 
figures may be sbghtly increaaed in the cooler infested portions of the 
State, but for the greater portion of the infested area of Queensland 
the above figures wonld, we think, be found to hold good 

ffeasonal Factors Injluencifig the Non-Parasitir Life of the Tick.— 
The increase in the number of ticks during a normal wet season m 
Queensland may be enormous This is due to several factors Heavy 
rain which u the general rule provides an abundance of mouture, the 
long grass provides adequate shade, while the oxoeanve hea^ shortens 
the incubation period of the egg to a minimum The non-parasitie life 
qyele may thus be completed in leas than three weeka 

On the othci hand the cold, dry winters are adverse to the propaga- 
tion of the parasite No ram falls over lengthy periods, and particularly 
in heavily stocked country the grass is eaten out and litUe shade may ba 
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provided for the ovipositing female The cold weather neoeantatea a 
lengthy incubation period of the egg, which means that its chances of 
survival are considerably lessened 

This accounts for the inability of the tick to definitely establish 
Itself over the downs country of Central Queensland, and for the tact 
that in a seri«R of drought years the parasites may completely die out 
over extensive areas of country In drought years, when a heavy mor* 
tality occurs amongst the cattle population, the reduction in the number 
of postable hosts is also a tactor in determining the disappearance of 
the pest 

Paragtfic Ferutd — In order to obtain information on the parasitic 
life of the tick, a senes of clean animals were infested artificially After 
infestation all these cattle were allowed giasing under ciniimstances 
which precluded the possibibty of natural infestation, and wrere only 
placed in stalls just before the first females reached repletion 

The cattle useil were of both sexes and aged from one to three 
Years Some of them, having been bred on clean coiintiy, had never 
been previously infested with ticks, others had been subject to more or 
less heavy natural infestation from the time of birth and were only 
cleansed a few weeks lietorc being brought to expeiiment Altogether 
fourteen animals weie infested during the summer and nine during the 
winter 

1 Larval Stage — Twenty-four hours after {ilaeing larval ticks on 
an aniiral, they will be found to have distiibuted themselves over the 
liody surface, to have selected their point ot attachment, and commenced 
to engorge A marked predilection u noted foi certam parts of the 
iKMly with most animals, the most heavily infested areas comprising the 
dank, inguinal region and escutcheon, the neck and brisket A tmy 
nerolar spot marks the point of attachment oi the tick, but theic is 
practically no exudate from the skin 

At seventy-two hours the tick has visibly luci eased m sise, changed 
to a paler colour which renders it more difficult to see, especially among 
the lighter coloured bans of the flank and escutiAeon 

At the end of the fifth day engorgement is complete with many 
larvs, and if removed from the host and placed in the laboratory at 
this tune nymphs can usually be moulted out from most of the ticks. 

During the sixth day nymphs begm to appear on many animals, the 
end of the seventh day sees most of the parasites iii the nymphal state, 
though odd engorged lame may be present durmg the eighth and ninth 
days > 

2. Ngmphal Stage — The nymphal tick emerges from the larval 
integument throng the latter sphtting along its sides and permitting 
the ewapa of the nymph. 

Apparently the nymphal tick almost immediately reattaches itself 
at or close to the' original pomt of attachment In odd oasss only w^te 
ire able to find completely unattached newly faatohed nymphs 
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Eiliet)te«tn«lit bf the Ajrtnfih is rftpid, and is fraqneutljr eolnplerted br 
the tW(^&th day ot patasitufti Tidswell* records the presence of adnM 
during the twelfth day, bnt we have not been able to observe them as 
earljr sm thiSi 

By the tivelfth day, however, most of the ticks oan be divided into 
tWo groups — one of larger and one of smaller nymphs The numbers 
Of each ate abont equal, and by weight the smaller nymph is about half 
the ako of the larger The snieli nymphs represent the male adults, the 
larger the females 

The nympha which ultimately produce male adults commence to 
moult as a rule a few hours before the nymphs which give nse to 
females Thus during the thirteenth day young female adults are com- 
paratively rare, but on several animals a number of young male adults 
were found 

During the fourteenth, fifteenth, and sixteenth days large numbers 
of nymphs pass through the moulting stage and produce adults f'lgures 
vary somewhat according to the ammal examined, and to a certain 
extent with the climatic conditions prevailing, but examinations of a 
number of animals and covering both winter and summer shows that 
approximately 12 per cent of nymphs have moulted by the end of the 
fourteenth day, 50 per cent by the end of the fifteenth day, 75 per cent 
hf the end of the sixteenth day, 90 per cent by the end of the seventeenth 
day Odd engorged nymphs may be present on bome animals aa late as 
the twenty.fltst day 

The details covering the development of the tick are shown in the 
followltig table — 
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8 Lemonr Produced 6y the Nymph — ^The bite of the nymph u 
followed by a reaotton Thm u m marked contraat to the bite of the 
larva, which apparently prodneea nothing more than a tmy erytiiematoua 
patch on the surface of the akin, in the centre of which the roatmm of 
the larvae is inserted In all our ezperimoital cattle the appearance of 
the nymphal tick was followed during the next twenty-four hours by 
considerable swellings on the surface of the body The sue of these 
hwellings vanes and depends on whether they are produced by one or 
several nymphs 'When produced by a single nymph they arc circular in 
appearance and measure up to an inch aorosb, but when large numbers 
of nymphs, especially when several hundreds are all in close proximity, 
the swellings may merge into quite large urticanal-like elevations The 
(putre of the swelling, which torresponda to the point of attachment 
of the nymph, may be raised as murh as a quarter of an inch above the 
^urroundlng skm, but the edges are not well defined, and gradually merge 
into the sut rounding tissues 

These swellings appear rapidly, remain for about forty-^ight houra, 
and just as rapidly disappear Theie is no doubt that they were much 
more conspicuous in our experimental oattle as compared with cattle 
naturally mfested, because with the former we were dealing with the 
appearance in some cases of many thousands ot nymphs all hatching 
over a very fdiort period, while with naturally infested cattle under 
ordinary circumstances the uppearanee of the nymphs would correspond 
roughly to the rate at which the larve were being picked up m the field 

On subsidence the swellings in many cases are followed bv the 
appearance of a serous exudate around the point of attachment ot the 
nymph Necrosis of a small area of skin frequently follows with the 
formation of a tiny nicer The coagulated exudate may completely hide 
the nymphal tick, which does not seem to be m any way moonvenienoed 
In animals whieh are possibly a little more sensitive to the bite of the 
nymph, the area of the ulcer may be inanj times the sue of the oymph 
Itself 

Infection easily follows, and where considerable numbers of nymphs 
are close together the small ulcers produced may coalesce, and m thm 
way the typical tick-sore is produced The opinion has been formed as 
a result of observation of the results following the bite of the nymph 
that It is the nymph alone Which is mamly responsible for the production 
of “tiek-sore” and for the "lumpy” condition of the skm m naturallj 
mfested cattle 

4 Adult Stage — The nymphal mtegument iplita longtitadinalJy 
and the young adult emerges The female usually reattaches at once at 
the same point or else m close proximity to its original position The 
male ticks, however, do not reattseh, but pursne their functions m 
seariAung out the tu^ettUised female Some of them will be found to 
have located thetaaelvsi bausath the larger nymphs which produce female 
adnlta, thus ahowindi ah abibty to aelect the femak really before actual 
awulti^has occurred. 
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During the first three or four days of attaohment the increase in 
uae of the female is not very great Frequently she reaches a stage of 
engorgement approximately three or four times that of the unengorged 
state, and appears to remain so tor a couple of days It is probably at 
this period that fertilisation really becomes effective, because, soon after, 
a rapid increase in sue may take place, to be followed by the final 
engorgement occupying only a few hours, and dunng which there is a 
relatively enormous mcreane in the sue of the parasite 

In any attempt to collect all the engorged females fiom a heavily 
infested animal, examinations have to be earned out every few hours or 
many ticks will be lost 

The minimum period of parasitism of the female adult is set down 
as BIX days, the average female taking usually a day or two longer 

The first engorged females complete then parasitic bfe history at 
bome time durmg the twentieth day A few females m the summer 
tune were noticed to have almost completed their engorgement by the 
end of the nineteenth day, but none were actually fully replete till a 
short time later 


The number of engorged females removed and the days on which 
removed are shown as follows — 


Bftjr Mk lofwutkm 

Suv 

Jftnuwy 

mm 

Wtbrmry 

JFoUl 

Winter 

20th 

5 

25 

30 

52 

2Ut 

13 

1,344 

1,357 

878 

SSnd 

60 

2,493 


1,538 

SSM 

62 

1,742 


2,891 

a4th 

43 

634 

■ItfH 


25th 

25 

154 



26th 


S3 


8,356 

27th 

14 

43 


1,426 

28th 

12 

83 

45 

794 

29th 

5 


15 

151 

20th 

2 

6 

S 

37 

3Ut 

2 

7 

9 

15 

32nd 

1 

7 

S 

17 

3aid 

0 

2 

2 

5 

34tfa 

3 

4 

7 

S 

35th 

0 

0 

0 

1 


257 

6,586 

6.845 

15,944 


In the case of the summer observations it will be noted that the 
mazuvfrien number of adults dropping off w^as i cached on the twenty- 
second day , m winter the maximum number was attained on the twenty- 
fourth day 

The male ticks evidently disappear about the same tune as the 
females, because after the disappearance of the latter, even m heavy 
infestations, it is difficult to obtain males In one observation we found 
males still present on the forty-sixth day aftei infestation, the last 
female having dropped on the twenty-ninth day It is therefore pCMll^e 
that under natural conditions a single male may fertilise several femalea 
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Aa a ntidt of obaaFratiMiB made <m eattle irfileh areBa irtiaated with 
a tew tieka, all widely aeattered oaer the anrfaee of the body, the eow- 
ddaloti was drawn that the female adolt poaeiUy fOfla to reaeh a atate 
of repletion if not fertilised by the male Attempts to thoroafUy test 
the qneatkm by remoriBir AiUy engorged nymphs from mfaatad eattls 
and permittmg them to moolt m the laboMtmy and then induonig the 
young female adnlte to attaeh thmiselvea to a elean host proved abortive 
None of the yoobg females ooold be indneed to reattmdi to a fredi host 

The oomparatiTe aiaea of the tick at different stages of its parsaitie 
life were determined by gathering parasites of deflnite ages and aseer* 
taming the number required to make one gram 


Details are give below — 
Stage of Life History 


Approximate number 
weighing 1 gram 


Egg 25,000 

LsrvK (unengorged) 60,000 

Larvm (engorged three days) 11,500 

LarvK (engorged five days) 6,000 

Nymph (unengorged) 8,000 

Nymph (amall, fully engorged! 1,200 

Nymph (large, fnlly engorged) 6SO 

Female adnlt (une n gorged) 780 

Female adult (engorged) 47 


This table shows that aeventy-two hours after attachment the tick 
18 already four tunes its original sue (bj weight), and by the end of the 
fifth day eight times as large 

The unengorged nymph is somewhat lighter than the engorged 
larva , aunilarly the uneogorged female adnlt u bitter than the engorged 
nymph from which it arises 

The smaller eogorgod nymphs, ot those which give rise to male 
adults, are about half the aue of the larger nymphs which prodnce female 
adulte 

Little difiCerence between the periods ooenpied during the aununer 
and winter by the tuk m the different stages of its paraaitio life biatoiy 
vrns observed. In summer the tieks develop on the whole a little asore 
ispidly than m winter Tho total period of parasitism of the tick in 
summer averages twenty-two days, m winter twenty-four days The 
maximum period ooenpied by any one tick was thirly-flve days 

Heavy mleatationa develop slightly quicker than li^t onee, while 
tieka develop just as rapidly on those portions of the akin which are thick 
su on the lifter and thinner areaa 

Neither eige, mm, nor pewnoua freedom froaa the parasites had any 
infiuenoe on the d^alapiwiiit «f the tieks, Cattle heavily wfested all 
their lives and nhaiiiaii juat batee bentg bneught on to axpamaant 
presented na Aw annala which had aevar been prawgaly 

•nbjeot to infeatatkni, whalkte antoMlarothannaa 

I 
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Factors In/tuenctTiff the Paranius Life of the Tusk — ^An important 
leature noted ui all tbe experunenta designed to obtain information 
eovenng the parasitic life of the tick was that only quite a small 
percentage of the larval ticks which were used for infeatation ever 
developed and reached maturity This was observed with all cattle eadi 
and every time they were infested The absence of dead ticks m a partly 
devdoped state mdieated that the ticks die before attachment or else soon 
after, and before they begin to engorge and develop Dead larval ticks 
can be found, but they are very hard to locate Of course, owing to their 
size they could be present in large numbers and htill be difficult to locate 
American observers have also recorded the same feature, and state that 
the ration received had considerable influence on the development of the 
parasite In our own observations cattle graced under natural conditions 
presented no difference from cattle stall-fed during the whole of the 
parasitic life of the tick Alterations in the rations of the stall-fed cattle 
made no apparent difference in the result 

We were able to test out the resistance of Minie veiy poor cattle in the 
drought of 1926, and found a verv high mortality amongst the larvie 
used for infestation A year later, in 1927, the same cattle but m much 
better condition showed a similar resistance 

Summing up, the conclusion was reached that neither the condition 
of the host nor the ration received had any influence on the development 
of the paraaite 

The question of tick resistance, in the sense that but a small 
percentage of viable larvte placed on any animal ever reach matuiity, 
leads to the further question of tick resistance and tick immunity 

Tusk Habituation and Immunity — This question of tick immunity 
haa been acutely debated in Queensland at different times, particulaily 
because of claims which have been made to the effect that such resistance, 
known to occur in a very marked form in some animals, could be trans- 
fer! ed fiom one animal to another by arciflcial means 

It IS known that many ticks inject a toxin into tbe host, and there is 
some evidence to show that, with some ticks at least, recovery from the 
effect of the toxin leaves behind a fairly solid immunity Thus with 
Ixodes holocyclus it is generally held that a recovery from the effects of 
the bite of the adult is followed by a strong resistance 

With Boophilus australis the evidence concerning the production of 
a toxin IS provided by the swellings that occur after the attachment of 
the nymphal tick These swellings are quite characteristic and are just 
as evident in cattle after years of infestation as with cattle infested for 
the first time 

Many cattle, however, show a resistance practically from birth — 
particularly certain breeds An animal with a strain of Brahmin is 
uanally more resistant, while onr experience has led^s to the belief that 
many Jerseys and Freaiana are also highly resiatant Odd animals of any 
breed may ^ found to be carrying but few developing parasitea, although 
mnning on obviously heavily infested pasture 
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Our own oboenrationfl on the question of tick resistance and tick 
immunily led to tfae following conclusions. — 

1 That all animals display considerable resistance to the tick m the 
sense that only a small percentage of larval tn ks — apparently quite viable 
when placed on the animal — ever reach maturity 

2 That the mortality occurs before the laival ticks attach, or else 
soon after 

3 That many cattle appear to possess this quality of lesistanee when 
infested for the first time 

4 That the bite of the nymph m many cases is folloned by a 
transient swelling, and this sweUing is probably due to the injection of 
a toxin 

5 That prolonged exposure to the tick rarely appears to increase 
the niumars lesistance 

ffost RelaUonship — Although a fairly strict parasite of cattle, the 
pest does not (ontine itaelf to the one host Oceafcioually single hones 
will liecome heavily infeated with developing tiekn, while others exposed 
to an apparently equal degree of infeatation are hut alightly affected 
The reason is difficult to obtain Sheep ueahened by drought conditions 
are frequently heavily infested with ticks 

Tirkh have not been observed to develop on any native animal or 

bird 

The infrefjutncy undei ordinary ciieumstanees with whuh tides 
attach themselves to any other host than isttle is a point ot great 
importance in any tyctem of tick eradication 

Natural Enemtet — Unfortunately, perhaps, the tick in Australia 
appears to have but few natural enemies 

The wiUie-wag'tail (,Bh%p%dura motoctUoides) appears to be one of 
the most formidable enemies of the tick, but it is not a vet v common bird 
m parts of Queensland 

The crow frequently assists, while domestic poultry help to destroy 
female adults on the ordinary house cow 

Concluaumi — The above observations have all been set down 
because of the paucity of literature on the subieit in Australia, in spite 
of the seriousness of the paraute 

They show that there are some slight differences between the life 
history of the tick in Australia as compared with America, theae 
variations can probably be acfcounted for by diversity of climate 

The tick has tended for years to establish itself m Australia every- 
where where oonditions are favourable, and it is probably only bamg 
arrested m New South Wales by vigorous counter measures. 
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A fUcofd of Devonian RhyoHtes in Queensland. 

Bt W II Bktan, M C , D 8c , aad P W WnraBHOusB, M Sc , Ph D 
(BepMtaMnt of Geology f Univeieity of Qneenaland ) 

One fext-fignre. 

{Read before the Royal Society of Queeneland, 29th July, 1929 ) 

The purpose of tbu commmiication is to review the evisting evidence 
of Devonion rhyolites m Queonsland and to place on record several 
other extensive rhyolitic senes discovered by one or other ot the authors 
within the last few years 

(.V ) PREnonBT.T Known LocAiiiniER 

1 E C Saint-SiDith* m 1922 desenbed rhyolites from two loeahties 
withm the Kangaroo Hills muung ttelds, and assigned both occurrences 
to the Devonian period The first of these (a aenes of spherulitie 
rhyolites from the Clarke Baver area, near Wando Vale) was found to 
be uneonfonnably below a sandstone senes containmg Lepidodendron, 
which latter was referred to the Lower Carboniforona penod The series 
containing these aphembtie rhyolites can be traced towards Oaky Creek, 
where ‘‘they are seen to pass snddenlv into highly metamorphosed 
qnartates, slates, limestones, tnA, Re,*' with ableh aie interbedded 
rhyolites, spherulitie m part These '^^ngaroo Hilh formations’* are 
stated by Saint-Bmith to overlie the limestones at Bnrdekin Downs 
which the oontalned fossils prove to be of Middle Devonian age Baint- 
Smith concludes — ’’It is therefore reasonable to aasuroe that the Kan* 
gtroe Hills Series [including the rhjrolitesl must, for the present, be 
assigned to an tipper Devonian age ” 

2 H I Jensen*, in summansing the geology ot the Mount Conlon 
area, states — ^"The highly metamorphosed and steeplv inclined gar- 
netiferous qnartiitea and schists, probably early Deionian, were followed 
by late Devonian daeite eruptions and later rhvoliiic eiuptions ” Re 
farther states that “The rhyolites range from almost aphanitie glassy 
varieties to coarte porphyries ” 

(b ) N>w Locautbs 

3 In May 1928, Bryan, while Inveetigating the sedimentary senea 
, a few nulea to the west of Herherton, came on an extensive develop* 

msnt of beautifully banded rhyolites and interbedded rhyolitio tuft 
and agglomerates Tbe aaaooiated sedimentary rocks wore flne-grained 
sandstones, nucaceons sandstones, riliceoua gteywsekes, conglomerates, 
qna r ta it s s, dudai^ and sherly shales, Ths strike varied between N and 
If ‘W. Thf thl ok n sss sf the thyriltss and rhynlitls toft Is sstunatsd m 
at least 9,000^ 

' ,‘’v‘ . . 
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The age of the senes containing the rhyobtes m uncertain, but it 
forma part of that extensive area of metalbferoua sediments to urhieh 
Jack* gave the name Ilodgkmson Beds, auiguing them to the Devonian 
penod partly on palieontologioal evidenee In the Newellton diatnet, 
to the west of the area in which the riiyolites were found, Stirbng* 
leported and deaenbed a younger non-metalbferons senes eontaining 
Bkacopterig lying unconformably above rocks of Jack’s Uodgkinson 
Senes The ihyobtes are therefore pre-Carboniferous, and it seems 
reasonable to assign them to the Devonian penod 

4 In 1926 Whitebouse found, in the distiict around Mount Etna, 
about 15 miles north-west of Hockhampton, an extenaive Devonian senes 
of rhyolites and rh>o1itic tulTs with interbcdded limeatones, shales, and 
radiolarian cherts These deposits recently were recorded b3' him under 
the name of the “Etna Senes Serpentmes of Devonian or Caiboni- 
ferous age, belonging to the Great Serpentine Belt of Eastern Australia, 
have luti uded these beds , while at a later penod there have been exten- 
sive intrusions of basic and sub-basie rocks m the form of small bosses 
and numerous associated sills Limestones in this area were recorded 
by Jack”, Rands', and Ball*, while Randa also found Deyonian corals 
The rhyolites, however, seem to have escaped attention, although the 
“hiliciiied shales’’ of Mount Etna mentioned by Rands really lepreseiit 
these rocks In Rands ’s report the surrounding rocks were recorded as 
Permo-Oarbomferous This erroi was due to a mistaken identification 
of a frondescent Favostte^ as a apecica of Stenopora 

The senes in the Mount Etna district has an average strike of 
about fiU° west of north, and dips uniformly to the south at about 80° 
The beds were traced m a north-south direction tor 6 miles Their 
extension further north has not yet been traeed, while to the south 
they disapi>cai under deposits of alluvium Still fuither to the south at 
the mouth of Etna Creek they reappear At this locality, however, the 
beds strike N W and are almost vertical, the dips bemg to the N B 
They are very highly sheared and altered, suggesting the proximity of a 
fault and, possibly, also that they represent the southern limb of a 
syncline 

On these figures, asauming there has been no strike faulting, the 
minimum thickness of the senes would appear to be about 16,000 feet, 
massive rhyolites, often with fioxion structure, forming the dominant 
rock type Numerous limestone lenses have been found, some of them 
of very considerable thickness Species of Atrypa, Sptrtfer, AeittHh 
ttroma, Favontes, Alveolites, LitophyUum, BehoMes, ‘‘Cyothophyllum/* 
Phithpsastrea, and the peculiar tryplaanud form, previoady recorded 
from Silverwood by Bioharda and Bryan*, have been found m these 
lenses The question of the precise iKMition withm the Devonian indi- 
cated hy the fossils is, however, left for discussion in a fuither paper 

To the east and west these beds were traeed for ooosiderable 
distances where, on each side, tfaay passed under alluvium Inear Yaamha 
on the west and Mount Uedlow on the east) ^ 
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5 In more recent years the same author (F WW ) has found the 
rhyolites of the Etna Senes m other parts of Central Queensland In 
the railway section from Tungamull to Nankin iTunction, on the Emu 
Park railway Ime, similar rhyolites* appear, following upon the Emu 
Park phyllites The relationship of the phyllites to the Etna Senes has 
not been observed in the field , but smce the lower shale beds in the Etna 
Senes in this area are themselves phyllitic, the relationships are probably 

*Thew roeki Ua to tb« east of the alluTial depotate of Mount Hedlow, and pvo 
babljr roprewmt a eontiniiation of the Etna Seneei which were found to dlMppear to 
the watt bemeOlh thu alhivlonb 
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oonfonuable On the eastern slopes of Mount Shepner tbo rlijolites of^ 
the Etna Senes were seen to be followed conformabfy by a great thidl*' 
ness of andentic tuffs and agglomerates These tuflii are typically 
developed at Mount Berserker No limestones have yet been seen in 
this section 

6 In the Mount Morgan dutnct there is a great development of 
rocks of the Etna Senes, particularly to the south of Mount Morgan, in 
the south-westerly portion of the pansh of Plows In that parish the 
rocks agam are typical rhyolites with interbedded limestone lenses No 
tossils, other than crinoid stems, have been tound in the limestones 
The well-known “porphynes” and “nbbon jaspers” of the mining area 
ol Mount Morgan* appear to be typical rhyolites of this senes intruded 
by the granite which forms the oountry rock aiound the town 

In the pansh of Plews the Etna Senes strikes N N<W , dipping at 
about 25° to the E N E Conformably succeeding this series is a vast 
thickness of andesitic tuffs and agglomerates t Although generally like 
the Mries at Mount Berserker, the beds in the parish of Plews include 
conglomerates, with well-worn pebbles up to 2 ft in diameter set m a 
matrix of andesitic tuff They also contain limestone lenses with an 
abundant Devonian fauna of corals, stxomatoporoids and brachiopods 

The lower portion of the Etna Senes has not been observed any- 
where in this area To the east the beds have been folded into a syncline, 
the centre of which is occupied by the fussiliferous andesitic agglomerates 

7 The Etna Series reappears along the mam railway line between 
Rockhampton and Raglan, where the beds strike N N W and dip to the 
S W In this region rhyobtio tuffs appear to be more abundant than 
rhyolite flowa Limestone lenses are numeroua and very large, and the 
well-known fosuliferous limestones of Mannor and Raglan are within 
this senes At Raglan, the most weaterly locality where the Etna Series 
haa been traced, the lower shale beds are phyllitic like those of Tunga- 
mull , while atill further to the west, phyllites of the Emu Park Senes 
are found As at Tungamull, the field relationships of the two senes 
have not yet been investigated, while the developments further to the 
south 81 e hot known 

8 Recently, Bryan has had the opportunity, through the courtesy 
of Mr R C Hamilton of Warwick and of Mr J D Oibeon of 
Hunter’s Hill, of mspeeting an area m Portion 4v, pansh of Moynalty, 
some 7 miles south-east of Gore, m Southern Queem^nd In this locahty 
a thidiness of several thousand feet of cbertifled rocks was examined 
The ongm and true nature of these oberts was obsonre until there were 
discovered on several honxona excellent examples of qiberalitto rbyoliteSi 


*Ses^ paitieslsrljr, O S Usrt’s paper ^Farther Notw os tha Gaohtgy «f 
Msmit Morgan,’' Aaat last Muuag Eag, MS, Mo 6 , 1912, p a TUa little kaowa 
paper le a very valaaMe aeeoaat of the gMtogy of tlw area. 

t Theae tons the so-ealM ‘'OarbSsIftteae aalm H es” Of the Mooal MemMS 
distriet 
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The rhjmUtee ware tbenaelves ehertifled, but the nature of the weathered 
aorfaeet left no doubt as to their origin It would seem reasonable to 
siyi|ioas that the whole senes of cherts was largely, if not entirely, 
formed from the alteration of flows of rhyolite, and the absence of the 
atratifloation eharaotenatio of cherts formed by the ailicification of shales 
or other sediments eertamly supporta such a supposition The age of 
the rhyohtes is fir from certain, but they appear to overlie a senes of 
limcstonea and massive red jaspers similar to those whieh liave m other 
parts of Queensland been assigned to the Lower Devonian In these 
eireomstanees they may be regarded tentatively as of Devonian age 

Qbnebal Rbmabkb 

During the past few years, Sussmilch*' and Bioune** have published 
general accounts of the igneous activity of New South Wales, while 
Richards'* has dealt with that of Queensland One of the most remark- 
able differences in the aeeonnts of the two States concerned the rhyolitic 
lavas of the Devonian period Sussmileh points ont that the Lower 
Devonian or “Volcanic senes" of the Mnrrumbidgee area is made up 
entirely of rocks of volcanic origin, consisting of rhyolitic lava flows 
and tuffs which are the equivalents of tho Snowy River Porphyries of 
Victoria In the succeeding Murrumbidgcan epoch, 8,000 feet of a total 
of 12,000 are composed of rhyohtie tuffs or tuffaceous sodiments “These 
two epothb," writes Sussmileh, “together constitute one of the great 
lolcanic epochs of Australia " 

It 18 interestiug to contrast this statement with Richaids's summary 
ot Devonian activity in Queensland, wlierc rhyolites are not even 
mentioned 

The recent discoveries announced above go far to remove this marked 
discrepancy between the records of igneous activity in Queensland and 
in New South Wales Although the authors admit that there aie no 
strong a pnort reasons for assuming a close parallelism of igneous 
activity in the two States in Devonian times, there is a marked strati- 
giaphicol similarity with which the igneous record now seems to be in 
harmony 

The abrnnee of volcanics of a rhyolitic facies from the extensive 
development of Devonian sediments in New England calls for some 
comment, in view of the great development of sueh ro>ks in the Murnun- 
hidgee area to the south, and the great geographical range of tho<«e now 
recorded from Queensland Two possible explanations present thm- 
selves, namely —(1) That for some reason unknown there was no 
volcanic activity of a rhyolitic nature in the New England area, and (2) 
that the equivalents of the Mnrrambidgee Senes are miaaing from the 
geological aequence of New England The latter explanation reopens 
the old controversy with regard to the spatial and temporal relationships 
of these two dev^opments of Devonian rodta in New South Wales, but 
It is not the intention of the authors to pursne that theme in this paper. 

Whether ill of the areas of rhyohtie activity m Queensland are to 
ho regarded 'ki exactly aontemporaneeua with the similar activity m 
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New South Walfiflf or whether they are even oontemporaneous with each 
other^ IB a question that can be decided only when each of these areas 
hag been studied in much more detail than has as yet been attempted 

Appendix 

9 Since the above paper was read, Mm D Hill, B Sc , has discovered 
a rhyolite (specimens of which she kindly collected for the authors) at 
Marblestone, some 20 miles south of Gladstone The rhyolite is associated 
with bands of fossiliferous Devonian limestones, and strikes with them 
a few degrees west of north, the dip being approximately vertical Miss 
Hill’s discovery makes an important addition to uur knowledge of the 
Devonian rhyolites of Queensland 
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Contribution to the Queensland Flora, No. 4. 

By C T Whitb, Government Botuuat, and W D Fbahcis, Amatant 

Government Botanist 

PUtes IX and X 

(Read before the Royal Soaety Queeneland, 26th Avyual, 1929 ) 

The last oontnbution (No 3) appeared m volume xxxvu of these 
Prooeedinga, pp 152-167 The present oontabution oontauis desonptiona 
and lUustoitions oi two new species A number of species are reowded 
for the State for the first time A deeonption of the flowers of Fhaderua 
loefnearpa White A Francis, is included , this qpeoies was descnbed from 
fruit-beanng specimens only Opportumty is also taken to give locality 
records of a few species whose range was previously httle known 

Obdbb BUTACBiE 

Vbndema Imioarpa White and Francis Described £rom fruit bearing 
specimens Flowenng speounena have been oolleoted by Mr T Fuller 
Gadgarrah, Atherton Tableland, and the fallowing deeonption of them 
IS given — Pamolea termmal or in upper leaf axils, up to 10 m (25 cm ) 
long Calyx broadly cupular, about '^•m (2 mm ) across, lobes 5, ovate, 
leas than ff-m, (1 mm ) m length Petals puberulent, ovate or naiiowly 
ovate, nearly (2 mm ) long Stamens leas than half the length of 

petals , anthers reniform , filaments and staminodia (when present) very 
short and almost gland-like Disk orenulate Ovary globose, without 
oonspiouous style or stigma 

Obdib RHAMNB^ 

Bagantta Brongn Freshwater Creek, below mtake (Oaims 

water supply) near Caims W D IVaaois, 7-7-1928 Soaodent shrub 
Specimens were forwarded to the Director, Royal Botanic Gardens, Kew, 
for speoifio identifioation In a letter tlw Duwctor wntee — “Mr V 8 
Summerhayes has examined the specimen and reports that he cannot 
distinguish it from 8 hamoea Brongn , a native of Southern India 
S eoekUa Miq from Java and Sumatra also seems to be identical with 
this species “ 

FaaadaKns bgoilniia Sieb Broidifield, near Bnabane Free flowering 
ehrub about 3 ft high, only a few bushes seen Mrs B F Cnbb flowenng 
specimens, 3-4-1928 This la the first record of the occurrence of this 
apeciee m Queensland. 

Obobb SAPINDACEA 

DodOBMt M si ta Maid A Betche Stanthorpe J W Piassmoce. 
October, 1920 ^us teocrd Inuigs the known range of the species well 
wiUun Oneenriand temti^ 
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Oson LEGUMmO&B. 

flMlwiiH awilMhl, Pen w taibmom Benth LeMbhaidt Rmr, 
North'WeBtem Queendasd Dr W HaoOiUiTray (ex Herbanum A Moim 
Nm 2140, 2840) A definite Ooeenaland looahty for a httfo-known plant 

fl^dotitpa iMMh Ati KcAny Gredi, near Froaerpine, North 
Qoeenalaad , Ber N Michael (No 948) A new xeoord for the State. 
Determination venfied at Boyal Botanic Gardena, Kew Previoualy recorded 
for Biem Leone and the Cameroona, ^bopioal Africa 

Ohaia neotopll^u W Y Fitagerald Journal and Ftoceedinga Royal 
Society of Weatem Auatraha, toI 3, p 14'!', 1918 Speoimena of thla apeoiea 
wen kindly lo rw ard ed 1^ Mt W M Caine, bite Botanut and Plant 
B athn iog i at of Weatem Auatraha, tar eoaqianaon with Cbaata naaropbflllb 
White k Vnaam, theae PnceedingB, toI xuvu , p 100, 1990 The oom- 
panaan bavea no donbi that the two namea are apidied to the aalae apeaaa. 
On aoOount of p r io r ity m pnbhoation W V Fitegerald’a name taken 
paeeedenoe, and, m eonaeqnenee, our naaae beoomea a ayncitym 

fnlntlMia Atamii n ap Fbte IX Fbitez ramnba teretibuB pubea 
oentibua vel huautu , folua 3-0 foUdaha, ihaohide pubeacenb, fohdia 
angoate oratia vel efiipbou aopra aspenha aubtna piha aenona kmgia veatitu, 
maagBM reouma, ad apweaa valde mooronatiB, utiinque retaoidatia , racemia 
axilbnbus rhacfaide pnbeaoeat) val hirauto , aepafaa 4 lanoeobtia vel angnate 
tnangabnbna aouaunatia, aepaha auprenua et aqialia mflmia nuqonboa 
et eztua hmabs , petaha 4, glabra , atamimbtia 2, anthem Imembua , 
ovano denae tomentoao^ braviter atipitato, atylo gbbro , leganune eUiptioo 
ad apuena obliquo, pilia lODgia apaiaa veatito 

A dimb BMachee, bal rfaaohb, riiaohia of infloreaeanoe and outer aide 
of outer ohiyz atgmenta pubeaoettt at hiraate BmnsUeta terete Leaven 
pinnate Leafleta 3-0 llie lower pair of bafleta tse moaify Inaetted on the 
leaf rhaohia at or near ita pmethm with the branohlet , sometimea there 
la a diatinBt common petude up to 3 mm m length Laafleta aapemloua 
above, clothed with bog flee ailky hana beneath, ovate, eUiptMal or ebngate» 
elbptical, maigina leourved, proaunently and ngidly mnerooate at apex, 
prommantly retMralate on both auifaoea , bteral baieto on petioluba 1-3 
nun. kng, pebdub of terminal leaflet 2-3 mm , blade of bteral baflete 
10-20 nun bog, 2-3 tuaaa aa bng aa broad , blade of tanmnal leaflet 20-40 
mm bngt 2|-3| tnnaa aa long aa broad , the baf dimemnona inolude the 
2-3 mm long ajnnuloie point Raoemce Mllwy, pubaaoent or hiraute, 
1 5-3 em kng Pedioeb 5-7 mm long Bep » 4, lanceolate or nanowly 
trmagolar, aottminafe, 0-10 mm long , the u p permoi t 4fld lowentiaat aepab 
arib httaote on tlie ootada and are aomeirhat bigar end flnbar tlum the 
Mend mmb whieh they enobea In the bud Fetab 4, yalbir, tinged or 
apotted with red, giafaroua, 9-11 mm bag Stamena 2 ; fflamenta 1 mm. 
or baa m length , anthera fla ai r f 4-7 ttn. ba^ Ovary danady tomentoae, 
(Ahqualy ovate, on a dmat atipaa afanoat 1 atm kaig) a^b iaddiah» 
^I^Bkrana, about 8 mm. bog. Pad aOipbaa), ebtiqne at apam flnaify huante 
aqieouOy oa margma, on a atipaa 1-2 mm bog 
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liOCiJity Fmst Horn* 8t«tioo, Oilbart Riv«r, North QHl^^ln^lllJv ^ 

L Bnm 

Alhsd to L ruptdnt Banith oiid npmtad ico» L imjmHIiii by it« 
pinnate leavee The qieene u named after ite ooUaotor, Mr L Bnm A 
apeoimen ol the apeoies vae forwarded to Mr F J Bao, Qovwimaiit 
Botanut, Viotona, for oompanson witii material in the National 
Mdboume In reply, Mr Rae stated that then la an exactly mmilaf ^leoi- 
men in the Herbanmn from Gilbert Btvar, eoUeetor M Doutna, labdled 
F r Mueller Lohioheo ntlwb rar pmnata la hu Fragmaata. toI 10, 
p 7, 1870-1877j Mueller refers to this speofaaen from Damlma as a pomate- 
kaved variety of Lalndua n$Ma Our ^eoimeos do not appear to lapwmiiit 
a variety oi L nUida Benth as tiiey have eidy 4 aepala and 4 patiih aad 
not 5 as in L nitula 

AWana 3Wlltt>mgdOP a sp Plate X Arbor partibus jnnionbue 
ferrugmeo-pubesoMitibus , foliis bipinnatia , pumie f foholis 3-0 

jugu , pinnulis petiolulatia ovatu vel lanoeolatu, apioe o^nm aouminatie, 
ban saepe oUiquu, supra artalis, venu et venaha atainoua peomuinlis , 
paniouliB magnis et twnanalibaa , oaiutnlis 30-30-AafM . flonbua neasililwM, 
oalyoe o^indnoo 4- vel O-dentato, denttbiia nunatw tnangulanboe, opme 
pubernlu, oordla 4- vel 5-lobata, lobu ovataa, apiee pabeenha, itubo 
oylindnoo , staminibns numeroais, anthens renlietmabus nunutia , ovano 
glabro fusrformi tenmter atipitato, atylo tenni , legwine late linean ateo- 
oaataneo, valvis eztus retaoulatis , araunibHa transveraw plana orbaoulanbua 

Wood and pith of branohlets yellow , yewg parts and riiaohie and 
branobleta of the infloiteaoenoe fetmgineous pubeaoent Petiolea 1-2 6 om 
long Leaves on flowering branohlets oonaiatmg of 1 pair of futnm, each 
pinna with 3-6 pairs of leaflets Fetiohiles 3-0 mm long , I ss i s t blades 
ovate or lanoeolate, obtusely aoumlnate, midtfl>, lateral nsrvm, and rstMMlaie 
vems visible on both aurlaoes, upper suifaoe gloaay, 3-5 latent nerves on 
•ad aide of midnb, 3 6-9 om long, 2-2} tunes aa long as bread Panole 
Issfe and tanmnal, the ultimate branohes bearing f as ewi s e of 99-89 sessile 
flowers floweca j^btoua efoept pubendeDt apioea of oafyx lobm and 
corolla lobes Calyx oylindnoal, 2-3 mm long, 1 mm diam , taath 6 ar 4, 
mmute, subtriangular Corolla Q mm long, lobm 6 or 4, ovate, 3 mm loag. 
tube pybodnoal Btarowis numerous, B-10 mm long , tubs oylmdnoal 
4 mm long, fme from oorojla tube, antheta lesiltotm, mtaiits Ovary 
glabnns, fustformi <m * sle n der stipm 8 mm long , etyla riender, 7 aun 
long Pbda strap-4mpedj 7-12 om long, 17-99 mm wide, smfaoo estaeelate 
Seeds orbmukr, flat, 10-16 mm dlam 

Looab^ Atherton Diatnot, North Qneeoelaiid, O v a cs a w Oothers of 
Provisional Forestry Board, end of Ootober, 1927 

of tile genus the new epeoMs leeemblm 
AMimif prsoaaa m soma vays» but is diatingidAed from .A prsoirs by the 
leaflets tapenng towards the fpa*. 
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Obdbb RHIZ0PH0RR£ 

Bracotet Mnnrdft Poir (B. ariopetala W ft A ) North Qneenalaiid 
coast withoot speoifio locality O Tandy XII , 1928 A new leoord for the 
State The speoiea is distributed in Southern India, Malay Pemnaula and 
Islands, and China 


Ordbb MYRTACE^ 

AgomilyiMmlnlaF V M Shrub4-8ft Yarrabah, North Queensland , 
Rev N Michael (No 1648) This is a new locality record for a little known 
plant The Rev Michael’s note cm the species may be of interest — “ On 
a large dead stump on the side of the road I saw a bundle of it tied 
together and drying m the sim Hence the dead appearance of the specimen 
I remember often having seen bundles lying about drying The natives 
■hake off the dead leaves and fruits and use the bundles as roug^ brooms 
to sweep round their huts They told me it is only gatiiered at a certain 
swampy region ” 

BooalJl^ odontooarpa F v M Between Headmgly and Darkly 
Downs Stations, near the Northern Temtory Border, Queensland Dr W 
MaoGiUivray (No 2172) (Received from A Moms ) Dr MacGilhvray 
writes — *' Specimens of this tree were oolleoted after crossing the Templeton 
River, between Headmgly and Barkly Downs Stations, m lightly timbered 
porouinne country where there were numerous termitana It is a mallee* 
like gum, several stems growing from a common base ” The species was 
previously known from the Northern Temtory and the Kimberley District 
of North-Western Australia 

Booalyptas tuadrangolata Deane ft Maiden Parish of Gladheld about 
32 miles from Warwick, Dulmg Downs , Forest Factor W J Gorman 
Determined by Mr W F Blakely of the Botanic Gardens, Sydney Mr 
Gorman wntes — ‘‘A tree, m appearance like gum topped box, having all 
the appearances of that species both m field charactenstios and appearance 
of the wood Some of the trees out 80 ft of timber clear to the first hmba 
The only place I have noted tins puticular speciee occurring is on the State 
Forest Reserve 40S, Parish of Oladfidd, situated on the western summit 
of the Great Dividing Range, about 32 miles from Warwick and about 12 
mites from Maryvate railway station It oocuts in scattered clumpa on the 
spurs separating the waters of the Qoomburra Valley and Maryvate Valleys, 
and about 1 mite to 1) mites from the summit of the Great Dividing Ranj^ 
It occurs chiefly on open forest areas on the very summit of spurs In one 
instance only a clump of trees was notioed on the edge of a dense vine 
sorub half way down one of these spurs ” Previously only known from 
New South Watea 

Obdsb GAMPANULACE^ 

IwtOBMt l o n g ifl o im ftesl Natnialiaed about Inniafail, North Queens- 
land H G Ladbroidi, C T White A native of the Weet Indies, 
natnrahsed m Java A new record for the Btate 
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OQNTBlBimON TO QUIBHaUAMD fliOBA, NO 4 

Qkdbb BPACRIDIl£ 

LaODOgOfai nnitioiH R Br WallsagHm, New South Wales-Queeiulead 
bonier , J L Booiman, vu , 1904 Inglewtwd , G T White Plunkett, 
about M milee aouth-weet of &ubane , G T 'l^ite (No S681), 24-2-29 
A new record for Queenaland The WallaxigaCTa epeouneiw are from the 
National Hnbanum, Botanio Gardena, Sydn^, and bear the following 
note — " The ooUeotor la doubtful whether the apeounena were ooUeoted 
in Queenaland oe New South Walea They are very imperfeot, but we 
have no better apeounena from thia looahty ” The Plunkett apeoimena 
matoh the WaUangana onee perfectly, both differ from the type, whioh 
growa from Port Jackaon to the Blue Mountaina, m the leavea being aoute, 
not "obtuae or with a mmute oalloua pomt '* aa deaonbed in the “ Flora 
Auatralieiuna” , the floral parta however aeem to agree very well 

OBomt MYOPORAGR£ 

Ufopora m platfOUpiim B Br Beaerve 79, Whetatone, near Ingle- 
wood, approaching border of New South Walee R H Doggrell As the 
apecimena bear leavea only, flowermg or fruiting material is required for 
confirmation Not previously reoiMded for Queensland 

Obdnb ILLECBBBAGE1£. 

Pinoyohia tamduum DC Toowoomba, F B Goleman, 3-12-1927 
A native of Southern Braail We are indebted to the Direotor, Royal 
Botanio Gardena, Kew, England, for the apeoiflo determination 

Obdsb GHENOPODIAGEiE 

Boatam mwltriMa Moq A native of Sontb Amenoa but now widely 
distributed over the warm temperate and sub-trqpioal regions of the world 
A new record for the State The Glerk, Rosenthal Shue Council, Warwick, 
wrote, under date 13-1-1928 — " I send yon a specimen of a plant brought 
in by a Oounoillor from Leybum It is a strong grower and the leaders 
spread along the ground ” 

Obdsb LORANTHACEiS* 

Lovanttras Gaadhflunidtt D C Inglewood (approaohing border of New 
South Walea), paraaitm on Mdaleuea decora Sahsb G T White (No 
6143), 28-11-1922 Shrub with blood-red flowen Not ptevioualy reooried 
for Qaeonsland 

Obdsb BUPHOBBIACEJ) 

POKasttstB oonihOO Brongn Measmea, via Gottonvale, Stanthorpe 
Diatnot M Greener Not previoualy recorded for Queraaland 



144 


▼oc. ZU , ll» 11 


Changes in Osmotic Pk«ssare in Relation to 
Movement of Mimosa Pudka. 

By 1> A UsBBfMT, D Sc (DepaitMeBl «f BmIoqt, IJmKwraaty of 

QuecMlaad) 

{Read before the Royal Socuty of Queondand, 26tk Augwt, 1929 ) 

In a foimer paper* ou tJie effect q 1 various reagents, moluding 
ansmthetics, on the movement of Mtmosa pudica, evidence was presented 
in support of tlic theory that anaesthesia, in so far that it fanpliea a 
sotpension of sensitivity, is a term which cennot properly be applied ti 
the effect of ether and chloroform on the sensative plant the evidence 
may be summarised as follows — ^When the living plant is anbjected to 
the action of chloroform or elher no suspension of activity occurs unless 
the plant is permanently mjured Qaseous poisons such as sulphur 
dioxide, ammonia, formalin, and hydrogen sulphide have the same effect 
on movement of the living plant, when introduced under a bell jar, as 
have ether and chloroform In low coneentrations response is normal, 
and activity is suspended only when permanent injury has been inflicted 
Temporary suspension of activity can only be induced by placing the 
iflant under conditions unfavourable to its nmrraal metaboiiain Absence 
of light or of oxygen may do this nie stimulation whidi has been 
reported from the effects of low eoneentratioiis of ether and chl o roform 
by such woihers as Tfaoday*, Tmng*, Haas*, and others has not upset the 
co-ordmation of metabolic processes, irregularities are produced vrhen 
the action becomes irreversible, or, in other words, when permanent 
injury has been produced When psrttons sf the stem with the leaf 
stUohed are muneised in ether eolation the rate at bending *s propor- 
tional to the oonoentratiOB of the solutiea, and until the petaoia is Adljr 
depressed the pidviaos retains the power of moremeot, when stmnilated 
by heat, through the remainder of the arc The pulvinus behavee in the 
same way towards lipoid advents Snsyme peisoiis react differently, 
and movement w net directly eonneated with enainne deat metmn , though 
naturally aff e ct ed by it aa by any ether effeet on tin plaat’e health It 
was oonelnded that the effects of ether and chloroform on the movement 
of Mmoga pudica were the result of the bpoid solvent properties of these 
Bubstanoea 

The action of alcohol, which la a mild animal annathetio, la 
complioated by the fact that it preventa movement after a time by 
coagulating protoplaam The present paper is largely an attempt to 
ebuadate the behavionr of the pulvinae of Mimota pudica towards this 
Higent 



OnAKGKS IN rBB&STTKb IN BfOVFMFNT OK MIMOSV PUDIC V 14^ 

* 

The work of W H Brown* in 1912 <1rew attention to the fact that 
pulvmi, which had rcinamcd erect after having* been killed by heat, cui vod 
i^hen snbheejuciitlv passed through various gtades ot akohol and tinallv 
to xylol This was iriteipicted as b^niig the losult of the ai tificial change 
of osmotic pressinc induced b> the tieatnient The suggestion has 
be<‘n made that this movonieiit is closely eonimted with clchvdration 
phenomena Jn my foiniei papei tlie le-iiectioii of petioh^s dehydrated 
by alcohol was contrasted with the poimanent bending ot those treatc<l 
with ethei (p 138) The re erection of petioles lehwed bj tUbydialion 
with alcohol was regaidisi as a point, though not llie main one, in suppoit 
of the idea ot tin* li|KJid soli ent action ot clhei and chloiofoim .is the 
iinpoTtant tadoi in their effect on inovemenl It is iieocssary thcietoic 
to determine whcthoi the d(prt*ssion and re-enstion oirs ivcsl during the 
tieatment with alcohol and subsequenlh with water aie due to an osinoln 
effiH't or not In this paper it is imiposed to deal also with the i ffects ot 
coagiilatinu on iriovenient of the pnliini 

Mateiial was obtained tioiii stiongly giouing pLints laisid in the 
ojicn m Hnsbane, and consisted of slioit pieces ot stesn, each w'lth a 
[letiole attaehwl, the pimis having been n*movc'd in oacli case As a large 
Mumbei ot plants had been iniscsl foi the purpose each experirneut was 
ippcMtcd at least twenty timers, and the material usi'd was as utiifoim as 
poshible with regard to health and age Young and old haves weie 
diMarded It was not possible to uw‘ throughout the woik leaves whose 
petioles made the same angle with the stem, as this angl** varus greatl> 
according to the position of the leaf on the stern, the angle of the stern 
(which IS straggling), and the sui roundings 

It was pointed out in the last papei that this stem petiole material 
when allowed to ereet in water or in a rnoist atmosphere show*s a auddeii 
and characteriatio movement at or about 67 deg C, the lernperatuic 
varying shghtlv with diflfeicut specimens The petiole suddenly lunjoiiies 
depressed, and after describing the full arc suddeiilv letuins thiougli an 
arc of 5 deg or 10 deg After this no more niovtineiit is possible TJu^ 
power of re-eicetion is permanently lost The double moveunent la 
interpreted ns a heat response followed by a coagulation ot the piotoplusm 
nf HO many of the eells that a re turn movement is piochiced The move- 
ment cannot be the lesult of Hhock eausc'd by dideieucc of tcmpei at ure, 
as m the expeiiinont this was laised slowly enough to pieclude such a 
possibility The coagulation of some ot the cells at this point is 
apparently tlie cause of internal movements which are a sufficient stimulus 
to cdUHe a response bcfoie coagulation has pioeei-ded to such a degice as 
to prevent it, and the subsequent letmn then follows A inieioscopical 
examination before and after heating in w*dtei to the leaction point 
fellows that coagulation ot a laige number of th«‘ cells does actually take 
place at this teinperatuie The protoplast m sue h cells is dark, shrunken, 
and granulai 

As the contraction of the cella of the lower halt of the pnlvinua is 
responsible for the first bending, any further contraction due to coagula- 
tion should produce moie contraction in the convex half than m the 

K 
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already contracted concave half, thua producing a return movement IF 
this theory is correct the removal of one half of the pulvinua and aubae- 
quent heat treatment ahould result in a tangle movement with no return 
A number of pulvini were theiefore treated by the excision of the upper 
half, others having the lower half removed The former icsponded, aa 
was to be expi'cted, by bending downwaids, the latter by bending 
upwards On immersion in water a recovery took place, those specimens 
with the upper half ol the pulvinua removed electing their petioles 
through a cousuh rebly greater angle than was im^siblc with the intact 
material Tu soiue (ases the upward bending was so pionounced that 
the petiole was reflexed to an angle ot — 30 deg with the stem 
Recovery of inateiial in which the lower half of the pulvmus liad been 
removed jnvolv<d a deptestiion of the petiole (This behaviour is well 
known and has l>een deMuibed in vaiious papt'rs h\ Bose, the lesimnses 
of the upper half and the lowet half to electrieal stimulus have been 
investigated by Bose and Das^i who find that thi response to Htimiilns 
of the upper hdlf, which is antagonistic to that of the lowci half, is very 
sluggish ) Prepaiations weie gradually heated in water and it was 
found that although the iietioles had in water at 25 deg V i cached a 
(crtam angle and remained station iry theze, lhe> inovisl slowly to a 
somewhat gi eater amplitude as the temperatuie was gradually raised 
This should be expected as the lesult of heating The amplitude inereased 
until at the temperatuie of 67 deg there was a sudden letuin upwards 
where the under half of the pulvmus had been ieina\ed, and downwards 
where the upper half had been removed 

As in the case with all these experimentH, the actual auglex before 
and after treatment vuiied eonsideiably according to the |K)sition of the 
leaf on the branch, the angle of the blanch on the plant, and to the 
diiection of lighting of the plant T)ie following examples are typical 
whem allowance for these faetors hos lieen made — 

Experiment 1 — 

Original angle of petiole with Klein of the plant, 100 deg 

Angle aftei removal ot upper half of pulvinuR, and recovery m 
watei at 25 deg C , 0 deg 

Angle after slow rai«ng of the temperature to 65 deg , —15 deg 
(rertewl) 

Angle alter the bcmdmg at 67 deg , 45 clc*g 

Tbeie was no leturn movement 

Erpm^ini€?it 2 — 

Original angle of petiole with stem of the plant, 100 dog 

Angle After lemusal of lower hall of the pulvmus and recoveiy 
in water at 25 deg C , 130 deg 

Angle aftei the bending at 67 deg C , 80 deg 

There was no further return movement 
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It WM impoauble to teat the effect of heat on relaxed pulvini 
imniediately aftei the cxeiHion of one half of the pul vi hub in order to 
study the simple contraction due to coagulation AVhen such pulvini are 
placed in watei their retoverv is extn*mply lapid The following gives 
an indication of the speed of the movement — 

Expemnent 3 — Rate of leeovery in \\Htei at 25 dtg (' of pulvini 
with the lower half lemoved — 

Angle ot petiole with intact pnlvmus after stimulation, 110 deg 

Angle of same petiole aftei removal of lower half of pulvinus, 
110 deg 

Angle after immersion in watei, 30 deg 
Time, 20 st*conds 

Experiment 4 — Rate of recoveiv in wut(i at 25 deg (' ot piilvitn 
wuh the upper half lemoved — ■ 

Angle of petiole with intact pulvinus attei htimulation, 45 deg 
Angle of petiole with iipprr half of pulvmus removed, 50 deg 
Anglo alter iminoision in watei, 45 deg 
Time, 20 beeouds 

Thew* rat(*H may lx compared with the normal rate of recovery of 
an intact specimen when placeil in watei This, at a temperature of 
25 deg , IB usually about 21 minutes The effect ot most reagents tried 
was greatly accelerated by removal ol pait ol the pulvinus For example, 
it was found that coagulation bv alcohol was effected m (pmrter the time 
if part of the pulviuua was removed The behaviout lu water of dibsected 
material opens up an interesting phase oi the subject of i espouse The 
20-Becond lesponse indicates that the leappearanee ot osmotic substanees 
in the cell is very rapid indeed aftei Ihi ex< itatory response A pulvinus 
in which thin shoes have been removid fiom the sides but not fiom the 
top or the bottom shows the same rapid response, about 20 seconds being 
the time involved instead of the normal 21 minutes The signihcanie of 
this will be discuBHed at the end ot the paper 

Experiments 1 and 2 show that the double movement oi the intact 
erect pulvinus heated to about 67 deg (' is ck tually due to the differential 
responae of the upper and lower halves When one half is removed and 
the Remainder given the heat treatment, only a single movement w 
produced In the intact pulvinus the response at 67 deg followed by the 
slight return movement may be inteipietcd, therefore, os the normal 
shock response caused by iximmenceinent of coagulation in the tissuea, 
followed by more or less complete coagulation which produces the return 
movement, the opposition of the low'er and upper halves being responsible 
for its relatively small amplitude 

Effects of Aloofcoi— The effects of alcohol on the pulvmi were 
studied, making use of the movement which has been described above 
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Since the ultimate effect of alcohol on the piotoplast u eoagalation, aa 
pointed out by Scifnz^ in the case of Elodea, it was first neceasary to 
determine the time taken foi this to take place to a nufflcient extent to 
interfere with the experimental procedure 

Experment 5 — CoaguUlion m intact pulviui by alcohol — 

A large number of pieces of stem-petiole preparations were placed in 
alsolute alcohol and at inteivals of 10 minutes a few withdrawn and 
placed in watet foi 10 minutes They were then gradually heated to 
67 deg It was found that 20 minutes in absolute alcohol did not prevent 
their re-erection aftei dehydration but that after 30 minutes some effect 
could be noticed, and aftei 110 minutes coagulation prevented any move- 
ment except in a feu ease»* Aftei this time theie was no re-ereetion on 
immersion m watei oi ( iiaiigc* on heatuig to 67 deg Below that there 
was re -01 eetion, and at 67 deg a return movement, the amount depended 
on the length of time that the material had been m the alcohol 

Microscopic examination (*onfirmed the assumption that coagulation 
had occurred, and the similarity of angle of pulvini aftei heat treatment 
and after alcohol tieatmeiit may be regarded as supporting evidence 

Expfnmeni 6 — (^osgulatioii by alcohol in piilviiu with one half 
removed — 

A similar experiment was earned out with two sets of material, in 
one the lower half, and in the other the upper half of the pulvinus being 
removed After seven minutes coagulation pieveiited any further move- 
ment m most ot the pulvini, either in response to immersion m water or 
to heat tieatment aftei iinmeraion in water, though a few still leacted 
slightly The average angle of pulvini with the upper surface removed 
was, after seven minutes in absolute alcohol, about dO deg , and of th^ise 
with the lower surface removed, about 130 deg 

Here we have another example of the shortening of the reaetion 
time by the removal of pait ot the pulvmus 

The effects of alcohol m coagulating the protoplast having been 
ascertained, experiments on its effects as a dehydrating agent could be 
undertaken with precautions to guaid against this source of error It is 
evident that pulvini from which one half has been excised could not be 
used m experiments involving dehydration because of the lapidity of 
coagulation 

Firsts the effects on erect and on relaxed mateiial were determmed 

Exp^meni 7 — Portions of stem-petiole material were placed in 
absolute alcohol immediately after their amputation Their angles were 
measured beforOUnd after dehydration A typical ease was as follows — 
Angle of depressed petiole, 80 deg 
Angle after dehydration, 80 deg 
Angle after transfer to water for one hour, 80 deg 

^These results may be contrasted with the foUowing.* — 
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Exptrtmsnt 8 — ^Portiom of the erect material were plaoetl in 
alcohol — 

Angle of erect petiole, 70 deg 

Angle after dehydration, 95 deg 

Angle aftei trunefei to water for one hour, 70 deg 

Theiie expcrimentH being carried out under similar conditions and 
large numbers of specimens being employed, the possibility oi the diffei- 
pnee in behaviour being due to coagulation in the case of Experiment 7 
18 out of the question The diifcrent behaviour is readily explained by 
the fact that one experiment started with pulvini whose cells possessed 
their full osmotic pressure, while the other started with those whose 
turgor had been lost If the re-erection of the dehydrated niateiial on 
treatment with water were due to osmotie absorption these would be the 
expected results If this re-ereetion were due to the dehydiation of the 
tissues, other than by osmosis, even m part, some le-orection should have 
bc^en observed in Experiment 7 Such was not the case, and it must be 
concluded that this artifieially produced movement is essentially an 
osmotic one 

Effect of Ethel — Fuither expeiimciits on iiidterial treated as m the 
last experiment (Experiment 8) were earned out to lend further support 
to this idea 

Experiment 9 — Erected material was dehydrated in absolute 
alcohol and the petioles became depressed They weie then removed to 
a 5 per cent solution of ether No re-erection took place 

Experiment 10 — A luodifleatiou of the lust experiment was tned 
Elected material was placed in a mixture of equal parts of alcohol and 
ether A fall of the petiole took place, and on transfeienec to water at 
the completion of the depression no re>erectiou took place Similar 
results arc produced by substituting benzene or chloioform for ether 

In these cases the only difference in experimental proecduie was the 
treatment of the material with ether (oi in confirmatory experiments 
uith benzene or chloroform) The difference in results was the failure to 
rc-erect Here then is further support for the theory of the osmotic 
behaviour of dehydrated pnlvini 

Erected material was placed iii u 3 per cent solution of ether In 
one senes of experiments the upper half of the pulvinua, and in the other 
the lower half, was removed 

Experiment 11 — Erect pulvini placed in 5 per cent ether solution , 
upper half of pulvmus removed In a typical example the pnlvmus was 
sharply turned back, the petiole making an angle of —60 deg with the 
stem After one hour in the ether solution (to ensure the maximum 
effect) the angle was —5 deg , showing a movement of 55 deg. On trans.' 
ference to water no re-erection took plate On warming there was no 
action until at about 67 deg , the petiole subsided slowly to 20,deg , a 
fall of 25 deg. This behaviour was eharaeteriatic, though of courao 
amplitudes varied with difj^ej^ent speeunena. 



ISO piooBiDmM or Ttia botai. socmr w ombraLAMb. 

ExptnmMt 12 — Erect pulvini with tht lower h*lf of the ptllviinu 
removed were placed u a 5 per cent eolation of ether The following 
was the behaviour of a tTpical sample — The angle of the turgid material 
with the stem was 136 deg The petiole was depressed After ether 
treatment for one hour it had risen to 90 deg, and on transferenee to 
water showed no further movement. It waa then heated in water, and 
rose to an angle of 75 deg — * e , the petiole rose through 16 deg Other 
specimens behaved similarly except for amplitude 

Pulnoi were now given similar treatment when in the fully 
contracted condition 

SxpertTMnt 13 — Material with the upper half of the pulvinus 
removed was immersed in 5 per cent ether solution for one hour in the 
fully contracted condition The following are the measurements of a 
t3ipical specimen — 

Angle before ether treatment, 60 deg 

Angle after one hour in ether solution, 60 deg 

Angle after hot water treatment, 60 deg 

There was an erection of 10 deg in this particular case 

Expertment 14 — Material with the lower half of the pulvmus 
removed while in the fully contracted condition was immersed in 5 per 
cent ether for one hour The following are the measurements of a 
typical specimen — 

Angle before ether treatment, 100 deg 
Angle after one hour in ether solution, 100 deg 
Angle after hot water treatment, 86 deg 
There was an erection of 15 deg 

From these four experiments (11, 12, 13, and 14) it is seen that the 
original turgidity of the material has no effect on the final result when 
the tisane is treated with ethci This is as would be expeoted if ether 
destroys the osmotic character of the protoplast The erect pulvmi after 
treatment by this method lose their turgidity, and, this effected, their 
subsequent behavioui on the application of heat is the same as ^at of 
the originally contracted pulvini The effect of ether does not interfere 
with the coagulation movement which naturally is upwards in specimens 
in which the letter half of the pulvinus has been removed, and downwards 
where the upper half has been excised 

Diacuasioir 

The work of Blackman and Paine* indioatea that the loan of turgor 
in the eells of the pulvinus of Mttnota pudiea eaanot be explained by a 
sudden inoreaae of the peimeability of tnsuea allowing the rapid 
exosbosia ofi dissolved aubstanoes The eonduetivity method need by 
these inveatigatora showed that loss of turgor was due to the inaetivatiba 
of i eonaidamble port of the oauotie sahataneaa of the eella Brown^ 
woik (ieo cut ), lAioh had been puhUdied soma au yauu beloN^ 
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bem an attempt at the artificial lowering of osmotic pressare in the cells 
by dehydration, and was successful inasmuch as a contraction of the 
pnlnnuB was produced The experimenta desenbed in this paper confirm 
Brown’s conclusions, and show that the movement during dehydration 
and subsequent re erection when the pnlvini are transferred to water is 
actually dependent on the change of osmotic conditions When erected 
material is dehydrated a curvature takes place, and re-ciectiou is possible 
when the material is replaced m water When material in which the 
pulvini are in the relaxed state is dehvdrated and then transferred to 
water, no re-erection takes place , if the bending were a simple dehydra- 
tion phenomenon independent of osmotic changes, or partly so, a 
re-erection at least in some degree should be observed The alteration 
of the permeability of the protoplasmic membrane by treatment with 
lipoid solvents prevents a re-ereotion of material which, orgmally m the 
erect condition, has been dehydrated in alcohol From these two pomts 
of attack, therefore, support has been given to the view that the move- 
ment induced by dehydration is an osmotu* phenomenon Sen’ conelndes 
from his work on the electiieal resistance of living tissue that the loss 
of turgor m stimulated plant tissue is brought alMut by the induced 
permeability of the cell membrane He pointa out that, aa Blackman and 
Paine admit, non-ricctrolytea form a conaiderahle portion of the 
osmotically active substances within the cell, and that the amplitude of 
responae of the leaf of Mimosa closely corresponds with the diminution 
of resiatance of the pulvmus In view of the small amount of the 
exosmosed electrolytes, however, it seema unwarranted to assume, without 
definite proof, a sufiicicut exosmosia of non-electroivtes to cause the 
movement 

As has been shown m this paper, the sudden fall of a leaf on 
stimulation la followed by an immediate very rapid reiovery if part of 
the polvmua is removed Re-erection is about 8ixt> times as rapid in 
such a specimen as that in intact matenal if water is available If it is 
not availaUe, recovery does not take place, but a cut pulvmus still 
relaxed after some time in air, becomes tnrgid again in twenty seconds 
when replaced in water The relatively slow recovery in water when 
intact matenal is used is not duo to the opposition ol the movements of 
the two halves If portions of the tissue on either suit of the pulvmus 
are removed and the stimulated matenal placed in water, re-erection 
takes place m twenty seconds, as it does when top or bottom halves are 
removed This rapid recovery explains why Hilburg’s plaaroolytic 
investigations revealed no decrease in osmotic pressure in stimulated 
pulvini The slow return of the intact pulvmus to the turgid condition, 
and the rapid return of a pulvmus m which some of the surface tissue 
has been removed, indicates that the difference is due to the amount of 
water available. The recovery of potential oamotio pressare in stimulated 
pulvinar oelli is therefore extremely rapid and is not to be ganged by 
the rate of movement of recovery m the uncut organ Such behaviour 
makee It etill more difBoult to accept the theory of a sudden inereaoe of 
permeability the protopUanie membrane on stimulafion These 
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experiments show that if such were the case it must be followed almost 
immediatdy by a sudden deciease, and the reabsorption of escaped 
substances at snch a rate is unlikely Farther, m the sliced material 
escape into the water m which it is immersed would be rapid, and would 
not permit of the repeated response observed when such material is 
subjected to ahock time after time 

The effect of alcoliol on the movements of the pulvini also lends 
support to the contention that the contraction la due to the inactivation 
of osmotic snWancea rather than a sudden increase in permeability of 
the protoplasmic membrane 

The failure of le-erection on the part of dehydrated pulvmi, which, 
before the alcohol tieatment were erect, when they are treated with ether 
IS explamed as due to the lipoid solvent action of this reagent which has 
been discuased in the previous paper (loc at )• Whether pulvini are 
contracled or erect, the final angle is the same after ether treatment, 
which indicates that their osmotic (onditiona aie the same 

The establishment of these points m conjunction with the evidence 
formerly presented Jh advanced as rapport for the statement that the 
action of ether and chloroform (which behaves similarly in this respect) 
on the movement of 'Mimosa pudxca is essentially the action of lipoid 
solvents ^ 

SUMMARY 

1 When pulvini of M%moxa pudxca are heated in water, a sudden 
contraction, followed b> a slight return movement through about 10 deg , 
takes place when the temperatnic reaches approximately 67 deg C 
Evidence is presented that the rciuin movement is due to coagulation 
W'hich takes place m both halves of the pulvinus but which, because the 
lower half is already contracted, is more noticeable in the upper half 

2 When a eonti acted pulvinus from which part has been excised is 
placed m water, recuveiy takes place in 20 seconds, the uncut pulvinus 
requires about 21 minutes undei similar conditions From this it is 
deduced that the recovery of potential osmotic pressuie is much raoic 
rapid than would be expected from a consideration of the late of recovery 
of an uncut pulvinus 

3 Pulvini treaiid with absolute a1c*ohol show the commencement of 
coagulation after 30 minutes, and aftci 110 minutes only an occasional 
specimen showed any response Pulvini from which portion had been 
excised were usually prevented from showing any movement after 
seven minnt(M9 

4 The action of alcohol on the pulvini is to cause a contraction 
which IS due to reduction in osmotic pressure The dehydration of 
pulvini which aie already contracted, if followed by transfer to water, 
does not result in any erection as would be the case if movement were 


* A fell statement of the ease in rapport of the view of the reguhttoiy aetion of 
IjpoUa on the passage of material into and out of eells ban leccntljr been preaented faj 
,|^ae]>oiiga1]^ 
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due to maple swelling, wheieas similar treatment of originally turgid 
pnlvini results in re-erection 


5 The treatment of such material with ether prevents any such 
^-erection This is interpreted as evidence in support of the lipoid 
solvent action of ether on the protoplasmic* membrane, similar results 
being produced by the use of chloroform or benrene 


6, The treatment of bving pulvini with ether solution produces a 
final an^ which is the same whether the pulvini were originally turgid 
or contracted 
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Chemical Constituents of the Bark of Meikope 

erythrococca. 

By T O n JoNks, 1) Sc , and M White, MSo 
{Tabled before the Rwfoi Socxeiy of Queensland, 28ih October, 1929 ) 

Mehcope erythrococca ia a medium-si/ed tree native of Northern 
Noav South Wales and South-Baatern Queenaland In the latter State 
It 18 most abundant in the drier type of sorub or rain forest, auch aa 
OGOurs in the neighbourhood of Toowoomba, Nanango, Tarraman, 
Kilkivan, Burnett River, &c 

The bark of the tree is rough, thick, and of greyish colour, and u 
poaseased of a ohai actenatic and somewhat penetrating odour Our 
attention was drawn to the necessity of an investigation of this bark by 
the Forestry Department, Brisbane, on account of reports received of 
irritating effects produced on the eyes of axemen cutting the trees and 
of the peculiar tingling sensation produced by the bark on the tongue, 
accompanied by stimulation of the salivary flow It may be noted that 
this latter featuie had formerly been commented on by Mr H Tryon, 
who considered it worthy of the attention of the medical faculty 

Examination of bark supplied from Yarraman, by Forestry officials, 
has resulted m the isolation of ebmicin as principal constituent (90 per 
cent ) of the essential oil contained in the bark, to the extent of about 
8 per cent in young tires, with lessei amounts m older trees 

The effects noted above seem to be due to the presence of this 
constituent, as it is much more pronounced with the free substance than 
with the original bark and is also possessed by ehmioin obtained from 
another source No other constituent of the essential oil could be 
isolated and characterised 

The bark also contains as an important constituent a ciystalline 
substance which is identical with lupeol, an alcoholic body isolated by 
other investigators from the peelings of lupin seeds, ^ the bai^ of 
8oucher%a gr%ff,fk%ana,^ gutta percha,” and apparently of wide distribu- 
tion Althoui^ conflicting statements regarding its composition and 
derivatives appear in the literature, the later investigations of Cohen* 
have resulted in more aoeurate knowledge This author oonclndes that 
hy^pl u a mixture of two anbstances of moleenlar ecrmpontion 
,1^ uuTrefiilts eonflrm most of the data obtained by Coban, eseept (hi 
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moleealar oompoation, which ne believe u more accuratdy represented 
by the formula laomenc with the amynna', the speoifle oohmr 

reaetiooa of which are ^ao giveta by lupeol 

Expbbuientm. 

In our examination of the bark, attempts to remove the eaaeutial 
oil by steam distillation leaulted only in imperfect separation, and we 
have made use of percolation methods, using ether as a solvent on the 
small scale and light petroleum with huger amouhts of bark 

Ten pounds of finely-ground bark on exti action with ether gave, 
after removal of ether and distillation of the residue tn vacuo with 
glycerine, 38 ccs [ 8 pei cent ] of oil with the following constants — 


dis D 

10343 

“p ' 

1501 

tail) 

1 4 

Acid lalue 

ml 

Acetyl value 

ml 

Ester -value 

29 


Fractionation of 35 ccs of the oil at 30 mins pressure resulted in 
the isolation of 30 ccs of a fraction b p 180" C with a small lower 
f I action 2 ccs 

For the large fraction (30 ccs ) the following constants were 
obtained — 

d„ , 1068 

nit 1 5280 

“p 

These constants suggested elimioin, which was confirmed by the 
following experiments — 

(a) Combustion results — 

Found C 69 5 per cent H 7 7 per cent 
G,,H,«0, (elimicmj) requires C, 69 2 117, 

(b) Methoxy detemunation-' 

2674 grs gave 7748 giammes Agl, indicating three 
methoxyl groups 

(c) Oxidation with potassium permanganate in alkaline solution 
gave tnmethyl gallic acid M P 169" C 

(d) Conversion to lao-ehtnioin by boding with sodium ethoxide 

^ solution, from which was prepared iso-elimictn dibromide 

MP 88* C 

Itolatton of Lvpeol — ^As the residue left after removal of the 
elimioin from ether extract, in the experiment reeorded above«* gave 
indMatmai ef the preaenee of a erystallme substanee, larger quantitiai* 
of bark (60 lb ) Svere crodied and repeate^y extracted by peroolatiOb 
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With low-bolhng petroleum ethei The greater portion of the solvent 
was removed by distillation, resulting in the deposition of considerable 
quantities of semi-solid matei lal, which was separated as far as possible 
fiom the oily liquor containing the essential oil [70 ccs elimicm were 
obtained from this oil] 

The seiru-solid matenal — fiom which on the small scale crystals of 
lupeol could eventually be obtained by draining on a porous tile and 
reciystallisation of the resulting solid* — was boiled under if flux with 
alcoholic sodium hydroxide to hydrolyse fats and esters and the lupeol 
extracted with peti oleum ether 

After this tieatment the lupeol eould be readily crystalbsed from 
alcohol and, aftei putification, iieefUc-shaiied ciyatals weie obtained 
M P 212® C Yield of purified lupeol 52 gt amines 

Combustwn tesiiHa — 

Found — 84 3 II 11 6 
^^oHooO lequiies C 84 5 II 11 7 

Lupeol acetate, prepared by acetylation, melted at 214" C The 
acetyl value was 120 

Lupeol legenerated from the acetate melted at 212° C 

Lupeol benzoate prepared by l)enro>lHtioii, melted at 2(>4° C 

Lupeol pkeniil eaib%m\de, pieparefl by the action of phenyl uo- 
cyaiiate, melted at 226° C 

Lupeol Bromo Aceiatea — Two iiiono-biomo acetates weie obtmneil 
by adding biomme in caibon tetrachloride to lupeol acetate in the same 
solvent 

Separation was elTectetl by fiactional crystallisation from alcohol 

The raoie spaiingly soluble bioino-aeetate separated m crystalline 
plates, and melted at 204° C, and contained 14 7 per cent* of bromine 

The second bromo-acetate (cr>Btalline needles), more soluble in 
alcohol, and therefoie not as readily purified, contained 16 6 per cent of 
bromine, and melted at 166-168° C Reco\erv of the acetates fiom their 
bromo deiivates by re<luction with nuc dust and glacial acetic acid gave 
two acetates of MP 214° C and 156° C lebpeetively Fiom the foimor 
of these — that is, from the least soluble biomo-aoetate, and obtainable m 
sufficient amount, the lupeol was reco^ercfl by hydrolysis The melting 
point was 211° C, and on analysis gave results in agreement with the 
foimula 

We were unable to obtain siifficieut puie alcohol from the second 
bromo-acetate foi analysis, but the peicentage of bromine would indicate 
a diffeient moleculai compoaitioD fiom 0,„H ,0 

Lupeol biomo-henzoate — Thm was prepared in similai manner to 
the biomo-Bcetate, and the sparingly soluble bromo-beuzoate [Br — 12 7 

BO obtained poMeased 8pee)Se rotation [a]D= + S14 The bnlk of 
Oa^iuAtcrial, obtained after bydrolTaii of fata, waa inactiTe, sod thaiofore raeemlaad 
darbfg the hjrdroljraia 
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per cent ], reciystallised from acetone and then from ethyl-acetate, 
melted at 240^ C Our auppliea of material were inadetiuate for definite 
isolation of the second biomo-benzoate analogous to the second broiuo- 
acetate 

These lesults are in substautml agieement Vriih those oi Cohen, and 
confirm his view that lupeol is a mixtute of tuo substances, one, however, 
appaieutly present to a much greater extent than the othei 
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Cytiaria septentrionaliSf a New Fungus attacking 
Nothofagus Moorei in Queensland and New 
South Wales. 

By D A IIE.BBEBT, D Be , 

(Department of Biology, University of Queensland) 

Plate XI 

(Bead before the Royal iiadefy of Queensland, 95th November, 1929 ) 

The geniiB Cyitarut coniprues five reeogniacd q[>efies parasitio OD 
the Beeches (Nothofagus spp ) of South Anienca, New Zealand, and 
Auatralia ' C Ounmt Berk occura in Tasmania on Nothofagus Cunning- 
hamtf, but not on N Ounnti McAlpine* records it from Victoria from 
the former species It is reported by Simpson and Thompson* as the 
greatest opponent of the forest growth of Nothofagus Menstestt m New 
Zealand C Purdtei Buchanan, dewnbed from N fusca in New Zealand, 
is regarded as belonging to C Ounmt Buchanan’s description is very 
brief and inadequate, but hia illustration shows that this qieeiea was 
almoiit certainly the one described by Berkdey from Tasmania thirty- 
seven years before C Bet tent Berk attacks N obltqua m Tierra del 
Fuego, Patagonia, and Chile, C Danctnu Berk attacka N antorcUca 
and N betuloidts m Tierra del Fuego, Patagonia, and Chile; C Hanoti 
Fischer is found on N hetuloides and N antarctica m Tierra del Fuego t 
and (' Hooken Berk occurs on the branchea of N. obltqua and N. 
antarettea m Tierra del Fuego, Patagonia, and Hermit Idand, Capo 
Horn C, disctformts Lev , a tremelloid fungns found in dead bark in 
Chile, IS not regarded as a Cyttaria 

Of the twenty-one qieeiea of Nothofagus recognised (under F«frfW> 
m fhe Index Eewensis, eleven are South American, seven New iWViid, 
'and three Australian species. There are in addition a number of h^rldn 
disenbed from New Zealand 
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Cyttana » eonflned to the geoiu Nothofagus, but u the recrada 
show, more than one apeeieo of beeeh may be attacked by the same ^peeiea 
of fungna, while the aame beech may be parautlaed by more than one 
speoiei of Cyttana The wide range of Cyttana and ita ciecurrence on 
different boat apeeiea raiaed the qneation as to ita poamble oocnrrenee in 
New South Wales or in Queensland <hi the northemmoat of the southern 
beeches — Jiothofag'HM tloort% This ^leciea ooeurs in Queensland on the 
higher levels of the McPherson Range at an altitude of approximately 
8,000 feet from aea level, and oUo in vanona loealitim m Now South 
Wales as far south as the Oloncester River 

An unsuccessful search was made in May, 1928, for Cyttana in the 
beech forest of Roberta Plateau, but the 0*RmlIy brothers, residents of 
the Plateau, fiom a description of the Tasmanian species, aaid that they 
had at times seen such a fungus near the New South Wales border In 
May, 1929, on another visit to the area, a number of the typical galls, 
similar to those found on A' Cunnmgkaniu when it is attacked hyCyttana 
Ounnn, were colleeted, and the O’Reilly brothera reported that two of 
the fmitmg bodies had been brought back from the border in November 
by a visitoi , but had unfortunately been lost There seemed little doubt, 
therefore, that Cyttana was to be fonnd in Queensland on N Moorei 
Mr C T White, F L S , Government Botanist, at the beginnmg of 
September, 1929, while visitmg Mount Ilobwee, about 14 miles south of 
Beechmont and on the New South Wales border, obtained young stromata 
of a typical Cyttana These were already the size of C Ounnti but were 
far from mature, the cover layer of the apotbecia bemg intact and the 
asm undeveloped On 17th September, therefore, the ssrae locality was 
visited by the wnter, and by that time it was possible to obtain a 
satisfactory amount of mature material 

Mount Hobwee is on the border of Queensland and New South 
Wales, at the eastern end of the Queensland National Park It reaches 
an altitude of 3,680 feet The Cyttana was collected Iioth sides of the 
border Only a few acres of beeches were attacked on Mount Ilobwee, 
and those near the summit The moss-hung branches and the general 
oharaoter of this patch seemed to mdicate that the cloud-belt was the 
important factor m the localisation of the fungus Similar conditions 
iibtsm at Mount Wannngra, a few miles west, where the other evidence 
of the presenee of Cyttana was found 

The name of Cyttana septentndndlts la proposed for the new species, 
on account oT ita being the northemmoat member of the genua The 
description is as follows. — 

Clyttwr%a aepteninonalu sp nov — stromata gregana, globoaa, 6-7 
cm dism , demiun cava, superfleie nbiqne loeellata, Hava , locelhs 3 mm 
latia, aaciB eylindrrceis 170-210 ft longis, 17 ft latis, oetospona, son 
sbllitstis, spondua gldboais, 16 /i. diam., imraphymbns Olifonnihiia, 

S «6iei qdslik Bab m ausinio moatc Hobwee, ad raraoa vivos Noiiofaga 
asreiy 8e|h 1929^, 
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The new species is distinguished immediately trom the other 
Australian Bpecien, C Ounnit^ by the size of its fruits The stromata 
are produced m clusters of varying numbers, sometimes a hundred or 
more, on charuoteristic s\\eliiugs ou the attacked brunches Usually the 
smaller branches are affected and the cluster may encircle it In larger 
branches it may be lateral The stmmata in a typical cluster may be 
m all stages from small louud parchment-culoured ob]oct8, a millimetre 
or so m diameter, up to the fully grown ntructures 7 or 8 centimeties 
across When not crowded they leiuaiu globular, but usually through 
mutual presbun* they neci*ssaiily become pyntonn In the early stages 
they are homogeneous thioughout, but aie at length hollow, to a alight 
extent fiom a gelification ot the intenoi but mainly owing to the growth 
of tho jiciipheral layers The inner suifacc of the matuie fructihcation 
IN regularly verrucose, each prominence representing an apothecium 
When they have attained the diainetei of a])proxuuate1y 1 centimetre, 
a regular reticulate pattern ib appaient on the surface Later, dehiscence 
takes plare and the apothecia arc exposed These are rathei angular 
in outline, yellow, and usually 3 nullimolies across The apotheeia 
cover the stromata except for a small portion of the base, those at the 
apex are the first to dehisc?e The sterile basal region is much smaller 
comparatively than that of C Gnnmi The asci are 170-210 nucia m 
length, 17 micia in breadth, and eight spored, the ascospoics globular and 
1 5 mi( ra m diameter The paraphs sen are filiform The mature htromata 
arc somewhat gelatinous and of the consistency ot a Hnneola When 
disturbed they emit a cloud of asoospores The ground beneath affected 
beeches is stiewm in the season with freshly fallen and decaying Ci/iiana 
fruits, which are quite conspicuous on account of their reticulations and 
the yellow colour 

In cl diy atuiospJuue the stromata become leathery On Mount 
Hobwee, however, they remain gelatinous and arc foic^ off by their 
growing neighbours Those that do not fall (being held by two or three 
growing adjacent) rot in the dustci, and the decay spreads to the 
younger one^, the apotbecia of which may not have opened The fungus 
responsible is a Moniha It coveis the affected fruits with a flue white 
inaas of mycelium, tufted at first, the tufts finally confluent 

The branches of tho beech lieyond the CytiarM galls are retarded in 
their growth, and the gall occasionally is at the end of the branch, the 
distal paits of which have lieen killed At other times, though, a number 
of clusters ot the tmits oocui along the length of a branch, the general 
tppea ranee, apait from the galls, is normal The disease is oertainlv a 
serious one, but beeches, whether attadeed or unattacked by Cyffuna, 
are almost invariably veiy decayed, and perfectly sound trees are 
exceptional 

The previoualy described species of Cyhana are all edible Darwin, 
m his Journal of Researches, described C Dotv'imi of Tierra del Fuego 
as being eaten uncooked m its mature state It has a mucilaginous 
slightly sweet taste, and a faint smell like that of a mushroom The 
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Tasmanian C Ounnxx was eaten by the abongines, and was known to 
the settlers as tree morelL The Queensland species has practically no 
taste or smell, but the atromata, especially when immature, are quite 
palatable 

I am indebted to Mi , Mrs , and Miss Rankiue, of Bcechmoat, for 
their help in obtaining the material Irom Mount Ilobwee, to ]\lr C T 
White, F b S , Government Botanist, Queensland, tor locating the tungus, 
and to Ml Clive Lord, F L S , Director of the Tasmanian Museum, for 
ppeeiraenB ol C Ounnw 


BIBLIOGRAPHY 

1 Bactabdo, P a Sylloge fungomm, VIII ,47,1 8RS 

2 McAiiPiNr, D Hyfltematio Amuigement of Australian Fungi, Melb, IStf j 

^ Simpson, G , ft Thompson, J Scutt On the Occurrrneo of the Silver Southern 
Bocch {iiothofagu9 in the neighbourhood of Dunedin Trins 

ft Proe XZ Inat, LIX, 826 342, 1S2S 
4 BecuANAN, r On 6'vfMWa Purdiet Trana NZ Inat , p 317,1885 



VoL XLT.. No. 14 




The Stratigraphical Relationship of the Shales 
about Esk to the Sediments of the Ipswich 
Basin. 

By Dorothy Hilt.., B So 

Bo^earch Scholar, Dopartmont of Qoology, University of Queensland 
Geological Map and Five Text-figures 
{Head before ike Royil l:ivci€iy of Qu^.m$land^ 2Bth Odcher, 1929 ) 


TaBLB op CONTaNTS paob 

1 IntrodiK tion and Outlino of Ckmoliuiond 16S 

II I>rovioiui Work 164. 

Ilf Phyniogi aphy 166 

IV Soqiit^mev oiid Struiluro 167 

(\) INU-Paddy Qully Area 167 

(n) Moombra-flrllevue-Wivenhoe Ares 169 

(c) Wivoiihoe-l‘emvale Bolt 171 

(n) Fomvalcwi airnev View Bolt 172 

(») Bnhrrt Pocket 17S 

(r) Pine Mountain Ares 174 

(n) Oollc*|{f H Crowung Mount l>o«b>>-Tpiiuich Area 175 

(u) Brifibane Ares 177 

V TirnBoiis Acttvitv 177 

^ I Lvolutton of the Hsain 179 

\ II T arth Movomenta 181 

Virr Paleobotany 18d 

i>C C orrolatjon ami Agn 186 

X Pomluaiona and AoknowlrdgmenU 186 


Appendix A — Bibliography of the Ipsomch Cool MoaaurM 
Appindix B — Bibliography of the Eak Meooxoioa 

I — INTRODUCTION AND OUTLINE OF CONCLUSIONS 

The stratigraphical relationship between the noh plant-beanng 
Ipswich and Esk senes has long been a problem oollmg for settlement 
The two senes ore geographically close, pakeontologieally and structurally 
rather nimiltf, and yet lithologically different 

During the current year the author has been engaged on this 
fasoiiiating problem and has obtained resuHa mdioatmg that the two 
senes represent closely related phases m a shallow fresh-water basin, 
with but a alight ohronologioal difference For in effect the basal con- 
glomerate of the Ipewich senes changes latently mto the highest dlvisKUi 
of the Esk senes, the Esk shales The Ipswich coal measure shales thu 
out rapidly northward, and are muwing from the basin north of Bellevue, 
where the overlymg Bundsnba sandstone oomes to rest without apparent 
aneonfonnity on the Eak shales 


* 
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n— PREVIOUS WORK 

Very early m the Be&roh for deposits of mdostrial unportanoe m 
Queensland, ooaU were discovered m the Ipswioh area m 1843^ Some 
time later seams with a rathor greater percentage ot volatile hydrocarbons 
were found to the west of Ipswich, at Walloon, and on the Darling Downs, 
In both localities the seams ooourred in a freshwater senes of soft sand- 
It ones and shales , consequently, the measures of both distnota were 
wntten of as one formation — the Ipswich formation 

Gradually the supcnonty of the coals near Ipswich (due to situation 
and quantity) became evident, and W E Cameron was detailed by the 
Government to make a geological survey of the Ipswich area By 1005 
he found* that the Walloon coals were on a higher horizon in a conformable 
senes than the Ipaaich, the two being separated by a barren sandstone 
stage, the Bundanba sandstone The Ipswich stage was then divided 
into two — (1) a very thick basal conglCmerato, and (2) the ooal-beanng 
beds , Iheno latter were shales, sandy shales, and sandstones with coal 
seams at vaiiouH horizons, all beds being markedly lenticulai m character 

In 1910* Dr Marks coutmued Mr Cameron's work eastward and 
south-eastward to the coast, and showed that the Mesozoics there were 
the lateral equivalents of those of the Ipswich basin He found that no 
detailed comparison could be made, due to the lentioulanty of the basm 
deposits but that there was a divimon into three major groups equivalent 
to the Walloon, the Bundanba, and the Ipewioh stages There was no 
basal conglomerate, but Cameron in 1905 showed that the basal con- 
glomerate along the nqrthem boundary of the field thinned out towards 
Brisbane Cameron hod mapped^ at various places, towards the base of 
the basal Ipswich conglomerate, outcrops of an acid tuff Dr Marks 
mapped m detail a rhyolite tufi taking a definite course through Brisbane 
and southwaid, always at the base of the Tpswioh beds 

Meanwhile odd coal seams and plants of an Ipswich facies had been 
reported from round about Esk , and m 1912 Dr Marks* visited the area 
to investigate coal prospects These he reported of no economic value 
But he came to the opinion that the age of the beds about Esk was 
Walloon, due to their geographical position with respect to the Ipswich 
senes 

This, then, was the stratigraphical position when Dr Walkom* 
studied the collected Lower Mesozoic plant fossils of Queensland, and 
their literature The matenal he worked on was chiefly drawn from the 
well-known Denmark Hill horizon at the top of the Ipswich coal measures , 
but small collections from many other localities of unknown horizon 
were also evammed Dr TiUyard^ studied the insects from Denmaric 
HiU , and both workers oonohided that the Ipswioh cool measures ware 
Bbmtio or yppor Tnassio in age The plants from about Esk seemed 
to belong oijtthe whole to genera beheved to be oharaotanstio of the 
Juras||s. Cooaequenily, it was not tiupeoted thnt the ocnrelatlon of the 
shales about Esk with the Walloon series was emmeous Sfr Camsnm 
w^s meanwhile still working m the Ipewioh 6eld, and in 1922 his lateai 
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and most detailed map was pubhshed, unfortunately without a report. 
In this map Mr Cameron ahow^ that he mterprets the structurally 
oomplioated Weet Ipewioh area as a N W -S E faulted antiohne 

l?wo new workers in Messra Reid and Morton now entered the field 
Thc^ followed the vertical strip of rooks m the West Ipswich area north 
past Pme Mountain to Faimey View Quite close to this strip only 
slightly molmed Ipswich or Bundanba strata were to be found , and the 
vertic^ btnp seemed to be devoid of the coal seams and shales so 
oharaotenstic of the horuontal senes 

These observations suggested to Messrs Roid and Morton an intc iprc- 
tation very different from f^ameron’s West Ipswich fault They 
concluded that the vertical beds were an older senes on which, after a 
violent orogeny, the Ipswich coal moaMuies were deposited Wevertholess, 
the flora of the v<^rtical liods were all forms found m the Ipswich beds 
This vertical stnp they calle<l the Borallon amfji They traced it jiast 
Femvale to Northbrook, where tho> mapped in tho Esk senes as 
unconformable on it 

The publication^ of their views gave nse to the interestuig ' Borallon 
Controveisy *'• which ended by thoir recognising^® tho vortical strip of 
** Boralions *’ as due to the effect on the Mesozoic Ipswnch and Esk beds 
of a very regular and strong folding and faulting movement, running 
N N W from Boaudesert to Uoomeri 

Apart from the recogmtion of this strong line of movement their 
work had a distinct valne m that the rocks of tho Kak area were grouped^^ 
into an Eak eenea stnking N W and dippuig gently H W This, they 
considered, oonsisU^ of throe divisions — 

(1) A lowest senes of andesitic agglomerates and andesitic flows, 

conformably overlain by — 

(2) The Esk shales and Bellevue conglomerates (lateral equivalents) 

wnth mterbedded trachyte tuffs 

(3) The Esk trachytes were beheved to represent the top of this 
senes These had earlier been assigned by Dr Richards”, 
from general considerations, to a Tertiary age 

To the west this senes was followod by a siliceous sandstone senes 
which Reid and Morton reguded as a oontmuation of tho Bundanba 
sandstone They believed this to be separated from the Esk senes by a 
slight unconformity, or at least a disconfonmty, represented m tune by 
the extrusion of the Esk trachytes. 

From atraiigraphioal oonnderatioiis they beheved the Esk senes to be 
ibp equivalent of the Ipswich coal measures This was supported by 
pabsontologioal oonaideratioiui In 1921-1028 Beid noted” that the genus 
Tkmirfddia was predominant m the Ipswich smes, but did not occur m 
the Walloon of the type dwtaot. Here Taenteptena apatulaia was pre- 
d omm a n t) while it did not occur m the Ipswich coal measures In thspr 
mwnin atiaps the Esk fl(»ra, Reid and Merton” and Walkom ^ fohnd ' 



166 ptodosBDiNeB or vba bottai* aooinnr qumraLANO 

Thinufddia predonunaat, wbito T ^patvlata was aboent Oonaequeatly 
the Elk senea was removed from the Walloon and equated to the Ipewioh 
coal measures 

Knowledge of the geology of the Ipswioh-Eak area was at this 
interesting stage when the author began work on it 

ni —PHYSIOGRAPHY 

The present topography of the area under consideration is decided 
by t^o factors — 

(1) The struotural attitude and differential hardness of the Mesozoios, 
causing erosion into forms relating to those strueturos 

(2) The meandenngs of the mature Brisbane River 

The effects of (1) are quite simple and obvious , more so for the Bsk 
senes than for the Jpsuioh, sinoo only in the to'an of Esk itself, where the 
country is qxute flat, do Tertiary and later deposits obscure it, while many 
Tertiary and superficial deposits overlie the Ipswich senes m the type 
distnct 

Just south cast of Esk, the Esk shales outcrop strongly with very 
slight dips , and here (Pors 33, 94, 86, Par Ebk) erosion forms, typicd 
of gently dipping aediraents, are noticeable 

South toii^ards Tta Tree Cieck the dips are steeper , with the result 
that long N W ndges due to the supenor weathering resiatmg powers of 
the trachyte tuffs ha^e been fonn^, broken only by streams flowing 
across the strike Such streams, e g , Paddy Gully and Tea Tree Creek 
would therefore appear to be relics of on earlier system of drainage 

The lowest stage of the Esk senes, the andesitic boulder beds, forms 
gently undulating ground 

Southwards the Esk shales change laterally into the Bellevue con- 
glomerates, and the seneb becomes almost horizontal, pebbly ndges 
resulting A residual ca}>ping of Bundanba sandstone foims the high 
ground of Wivenhoe HiU East and west of a line from Northbrook to 
Paimey View there is a remarkable contrast in topography, due to the 
different weather-resisting powers of the Mesozoics and the schists of the 
D’ Aguilar block To the west the Mesosoios form low ground showing 
mature topography, to the east the older schists form hij^iilands exhibitoig 
the young topography of steep rugged hills and deep vaHeys The basal 
AleaoKOic andesite and traoh3rtio tuffs form the foot slopes of these aohist 
heights South of Faimey View these igneous rocks become iinimportapt 
topographically, and the heavy basal Ipswich conglomerates form tbe 
foothills fat the schist highlands along the ncrthenL boundary of tlie 
Ipswich coalfield In some places [the outbne ot these conglomerate 
footiulls woiHd suggest that they had been step faulted parallel wttti tim 
joActaon with the sohut , but there is as yet no geologuttd confinnatumof 
this* 

. The Ipswich coal basin itself has almost reached 
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Thu pttuplanatKm luu renuyred from view all except very raperficul 
ttii^krt^aann of Tertiary leduneata and baealtfli eo that the late Oretaoeous 
or eariy Tertiary peneplain upon which th^ were laid down u now 
visible Had ujdift ooomred Instead of the downwarp canamg thu 
Tertiary sedunentation and consequent protection of the early Tertiary 
peneplain, it u probable that to-day the early Mesozoic topography would 
have been visible instead 

The physiography of the Ipswich coal basin u m qiute marked 
contrast to that of the country further away from the schist mass, where 
erosion did not iaK^;reBs to peneplanation before the extrusion of the 
Tertiary basalts , eg , m the Boeewood-Walloon coalbeld, the basalts 
overlie Walloon sediments and erosion has left them standing as a capping 
to a young range of plateau type 

The effect of the meandering of the Bnsbane Biver ui the iiresont 
topography, while much more mteresting than the first faotoi, is less 
important, due to its localisation of action Odd boulder beds are to be 
seen at vaiious high levels near the present iivei, uidioatuig early river 
beds Somewhat later courses arc to be found m the piesent alluvial flood 
plains of the nver , and careful work should result m the collection of 
enough data for the elucidation of the complete liistory of the Biisbane 
River 

It iB an imporant fact that the present Bnsbane River couibc in the 
area examined closely follows the junction of the Metiozoics v,\th the 
schist , and the meandenngs crossing this junction are of small radius 

IV— SEQUENCES AND STRUCTURE 

Under thu heading it u proposed to describe m geographical order 
the various sections studied by the author, and to show how they are 
correlated one with another 

(a) Esk-Paoby Gully Asjia 

Wherever outcrops are found under the flat alluvial sands on which 
the town of Esk u built, they are of shales and sandstones nch in fossil 
plants of a Mesozoic aspect The general strike of these sediments u 
NW and they dip gently to the SW In hthology the beds vary 
from olive-green shales to fine-grained light brown sandstones When 
weatiienng m situ they beooxoe rather like the grey Ipswich shales m 
colour, but unlike them m texture 

The succession u well seen somewhat to the south east of Esk (Pors 
Sit and 86, Par. Esk) Here they are almost flat (becoming steeper 
to^ai^ the (lien Rook mtmsive*) and are capped to the south-weet 
apparently conformably by a coarse red siliceous sandstone beheved to be 
tt nortimly oontanualtaa of the Bondanba sandstone. 

— ■ ' ■ — I. ■ ■ 

CHen Book mUia tfs and the Bsk toaohyte and thek nlatuos to the Bsk* 
SwftnsndH ais k the eeotMi oh Igneocn ^otnnty- 
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The Eflk shales ore seen to be divided into two by the strong develop- 
ment of a groanifib, compact, pebbly sandstone The upper shales are well 
seen m For 94, where they are remarkably foRSiliferous*, many undesonbed 
forms occurring Sehtzoneura ap is perhaps the most oharaotenstio fossil 
of this horizon The pebbly sandstone may bo traced with gradually 
steepening dips to Paddy Gully, where it forms a marked conglomerate 
honzon The lower of the two shale honzons gives no good outcrops 
It ovrriies m For 85 an important trachyte tufi, which is associated with 
a fine silky grey shale band characterised by abundant magnxfoha 

Fontaine 


This tuff, hero forming Wildcat Ridge, was tiaced oontmuouslv m the 
fidd to Paddy Gully, wheio it was possible to make a section across the 
Elsk senes by walking along the boimdary fence between the parmhes of 
Esk and Wivenhne The now post holes gave good indications of the 
underlying rocks 



M Aijui 

Ti \r f-ionjo 2 — vfKos* Uizm to Houth of Fai>di Gully 




N( where was an outciop giving the dip found, but m the author's 
opmion It is about 15° S W 

The section was begun from the west on the coarse compact red 
siliceous bandstuno behc\ e<l to be Bundanba Between this and the Esk 
senes there occurred (on the north bank of the gully) a gabbro sill and a 
hornblende poiphynte sillt, the gabbro sill being between the Bundanba 
aud the hornblende porphynte sill 

A smaQ ** valley ” of greenish shalos and soft pebbly sandstones 
follows the hornblende porpbynte (on the south bank of the golly) and 
then a low ridge of a hard compact pebbly sandstone, the same homon 
as that seen m Pots 33 and 94, Vbi Esk The next valley between ndge^ 
2 and 3 was due to the uof tnees of a set of shales and sandstones with fine 
oonglomeratee For these parts of the Esk senes the author wishes to 
propose the name Esk shales, since, as above desonbed, th^ form the 
befkock of the town of Eak 


* Lists of fomils from thsse and other looshiias are given m Beotun VUI 

t The eigniflosnoe oi this paet^Bondsaba mtnisioii is rsfemd to m the seotlon 
Ignsous Aotavity^ 
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The next ridges, 3, 4, and 6, were due to the bardneM of throo beds 
of trachyte tuffs with aocompanying traohyte flows, deeonptions of which 
will be found in the section on Igneous Activity Ridge 3 represents the 
continuation as traced m the field of the traohytic tuff of Wildcat Ridge 
(For S5) and here again it is associated with Cknkgo cf metgntfolui 
Fontaine 

The valleys between ndges 3 and 4 showed outcio]>s of soft pebbly 
sandstones and conglomerates, with interbedded shales 

The slope oast down from ndge 4 showed soft conglomerates and 
sandstones The hIo\)q up to ndgo 6, however showwl first an andrsitio 
tuff, then an andesitic flow, and then, forming tlie crest of the ndge, a 
strong irach 3 rte flow interbedded with trach} tic tuffs 

This port of the section tho author pioposes to call the aad tuff 
atagf. 

The section fiom ndge 5 to tho roa<l was over a |)e< uhar stage, called 
by Rcid and Morton an “ andesitic agglomerate The iiresont writer 
prefeis to call it the andtisitic boulder beds ’’since tho term agglomoraU* 
unpluH a pyioclastic ongm, to demonstrate which there 'S hc'ro no evidence 
The andesitic boulder beds consist of boulders of andesite and felspai 
porphyry only set lu a gieeiiish matrix which macroscopieally looks 
tuffaceous, but which has never been found fiesh enough to section Tho 
boulders m some localities, e g , Deep Cieek, are nearly all luunded, while 
m others they arc nearly all angular , the latter occunence ib the more 
usual The size of the boulders is on tho average 3-0 in , but 3 ft masses 
have been seen The writer has found no interlicdded andesitic flows in 
the material, but at one locality — Deep Oeek — she has seen mUrbedded 
greenish shales 

To date tho author has thought of no reasonable mode of oiigin for 
these most peculiar boulder beds, which arc lioheved to reiirestnt the base 
of the Esk sones 

The Eak senes is now seen to consist of — 

rUpper shales 
Compact pebbl> sandstone 
Lower shales 
^Traohytic tuff 

Shales, sandstones, conglomerate 
Trachytio tuff 

-< Shales, sandstoncu*, oongloroerat j 
A ndentic tuff 
Andeiutio flow 
Traohyte tuff and flow 
^ ^Andentio boulder beds. 

Ko unoonfonmty is to be found within this senes 

(b) M001CBBa-B>LIJBVUB--WlVSBH0B AbXA 

South-east from Paddy Gully the amd tuff stage was traced 
'^oontmuoudy thvo^ii^ Tea Tree Creek to Moombra, where from a shale 


Esk senes < 


Esk shales 


Acid tuff stage 
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tnierbedded with iho top tu£f an impoirtant flora baa been ooDeoted and 
haa been deaonbed hy Dr Walkom^^ 

This aoid tuff stage was further traced £8£ to tiie Bnabane 
Rivor , but not across the river Mi Morton informs the author that the 
same tuffs do occur there, however 

The continuity southward of the Eak senes has been traced by 
Messrs llei<l and Moiton in 1023 m a more accessible district, and in a 
more interesting portion of the senes » e , in the Esk shales , and the 
field work fuims an mt enisling study ui lateral lithological variation 

It has alica(I> boon nototl that the Esk shales wore much coarser at 
Paddy Gully than about Esk Traced still further to the south-east, 
tho> get coaisci and coarbci as theu dips flatten out and the stage thickens, 
until m the stction In^tween the top of the acid tuff stage at Moombra and 
the Bimdanbn sandstone to the south they have changed so much 
lilhulogicallv as to wariaut a new nnim foi the same stage — the BcUtviu 
conylOTtifrates Tliese consist of shales and sandstones mterbedded with 
beds of toorso conglomerate , the sandstones becoming predominantly of a 
fine brow n fcls{Kithic type, although green shale and grit beds art' important 
The pebble beds ere green or grey in colour The jicbbles of tlus oon- 
glomerale aie Uigtly of andf sites, green chert 4, and a gro\ mdiiratod 
grit, wliile jasj>eis, quartzites, trachytes and rhyohtts are also represented 
m ^mall numbers In this ®tetion the beds strike N W and are almost 
flat, the dip tieing about 3^ H W 

Tow^rcls Wivenhoe Hill the beds dip from all Hides under an outher 
of fiuiidanba Handstone of lithology similar to that already descnbcHi, but 
from which Ihcv are beparated b> a slight thickness (CO ft ) of soil shaloy 
sandstones Fo-isils have been collected frem the top of the Bellevue 
conglomorates horn two hoiizons at the foot of this outher of sandstone — 
one half way up the road on the northern slope of the hiil (For 42, Par 
Wivenhot) and the other in Shwp Station Crook (Pors 74 and 36) 
The writer behoves the fust of these to be the lower, from structural 
consideiations, although she can produce no direct field evidence 
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As ^ one approaches the Junction with the sdurt on eaat, the 
pcofKirtion of sandstones and shales gets smaUer On N<^broqk 
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reaoh of the nver there are no ehalae and Bandflionee of importanoe, while 
the pebbles appear to be all either green or grey The relationship of the 
Wivenhoe Hill oapping of Bnndanba sandstone to the underlying Bellevue 
conglomerates may be seen in Text-figure 3 

(o) WiVBXHon-FBBiirvALB Abxa 

The Bundanbw sandstone oapping of Wivenhoe Hill may bo traced 
eastwaids along the banks of the Brisbane River past Wivenhoe bndge, 
and along to the point on Portion 68 where the nver turns back on itself 
A diagrammatic section showing the relationships from Wivenhoe bndge 
eastward to the schist is seen in Text figure 4 

Rast from Wivenhoo bridge tho coarse sihceous curront-borlderl brown 
sandstone has gradually steepening dips, till it is about 70 Then a change 
m hthology occurs, and soft felspatiuo shaley sandstones, alternating 
with shales carrying macerated plant remains and containing a few 
carbonaceous seams, follow This finer, softei development would not be 
more than 200 ft thick, and the author rcganls it as the thin northerly 
development of the Ipswich coal measure series, which gradually thins out 
going north from the Ipswich coal field Those have a dip mcreasing 
towa^ the east from 6()®-80°, and they are followed just at the turn m 
the river by a heavy conglomerate senes, the Bethf'ue conglomerate 
consisting of vei tioal conglomoratoe and mterbedded greenish shales and 
gnts Oiio of these fine greon Btiales, m Por 52, Par Burnett, was 
remarkably fossiliferous, and a good collection was made This shale 
was almost at tho base of the Bellevue conglomerate 

The conglomerate was followed further to the cast by about 50 ft 
of a breccia m which the fragments were chiefly quartzites which possibly 
represented a shore Ime breccia , then representatives of the acid tuff 
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itage of the Eak nenee in the shape of trachytes and traohytio tuffs, and 
an andesite and andesitic tuff were obtained, followed by a fine green 
oherty shale This latter seemed m places to be separated from the schist 
by a peculiar brecoiated roek which Mr Demnead* suggests as a fault 
bmx la This is foilovved by the Femvale senes of the Bnabane sehiats 

All the beds had a constant N W -S E strike, due to the strong 
N W -S E faulting 

Alluvium mtervenes between this section and the Femvale outcrops, 
novtrthekss the lithology of the acid tuff stage leaves no doubt that the 
senes continms to the south cast beneath the aUiiiium 

(d) Fkenv^lb-Faibnby View Bkli 

Geographically, this belt a connecting link between the areas of 
outcrop of the type Ipswich and Esk Bones It is a narrow N W -S E 
striking belt of \ortical igneous rookH and mttrbedded sedimentanes, and 
hoA a faulted junction with the Rchist to the east Thin fault is referred to 
as the (ilreat Moretoii fault 

The Igneous rooks are acid tuffs, trochyteH, and andesitefl of a 
type exactly similar to those beneath the Bellevue conglomerates in the 
Wivcnhtx* section Ihey are therefore regarded as the chronological 
equivalent of the acid tuff stage Here, however, they do not appear to 
be associated with conglomerates like those at Wivenhoe or Mt Crosby 
The thm BodimentH w'lth which they are mterbedded are all greenish 
in colour, bomg chiefl> gnts with some fine pebble beds and Bome shales 
of so fine a nature that they have been chertified 

This acid tuff stage forms the foothdlH to the schist highlands , and 
it 18 succeeded immediately to tho west, along a line apparently approxi- 
mately parallel to its junction with the schists, by a low ^ndy plain, 
derived from the weathering of an underlying sandstone senes 

This sandstone Renos is the Marburg sandstone stage of Mr Beid^^ 
The beds of this stage vary rapidly m lithological character, yellow 
felspathic and rmcaoeous flagstone types being associated with white very 
siliceous gnts and with coarse ferrugmous sandstones The strike is 
N W and the dip gently S W , the maximum dip reading obtained being 
Ifi® S W on the road west of Portion 17fl, Parish North Where this 
sandstone stage is found m closest association with the acid tuff stage, % e , 
m the railway cutting m Por 77, Par North, whore outcrops are only 
50 yds apart, it is almost horizontal 

In this Marburg sandstone stage Mr Beid has found Tcsntopterw 
spatulata and CladophkbiB aushrah^^ fossils diagnostic of the Walloon 
senes, on the road between Por 191, Parish North, and For 328, Parish 
Walloon 

We thus have, if the sandstones lying against the aoid tuff are of the 
saiue senes as those ocmtaming these fossib, almost hcunxontal Walloon 


Verbal oomnuinioatUni 
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aftadstooM lying agunst the vmtioal aoid tuff stage m a line at junotum 
which la apparently approximately parallel to the junction of the amd 
toff stage with sohists 

Of the yanous explanatums which arise to oxplaui those peculiar 
relationships, two seem most probable — (1) that there has been a 
Walloon overlap on to strata already affected by the Great Moroton fault , 
or (2) that a sister fault to the Great Moreton fault has dropped down 
the Walloon (Marburg) strata against the acid tuff stage, cutting out the 
Bellevue oonglonierate, the Ipswich coal measures, and the Bundanba 
sandstone The latter interpretation is the one followed in the map 
appended. 

Whether such a fault is present, or whether the junction hne represents 
the onginal shore Ime of the Walloon lake, it would seem to be impossible 
to prove on the field evidence, as every available outcrop has been visited 
without satisfaction being obtamed. 

This obscuration is unfortunate in our examination of the relationship 
between the Esk-Ipswich senes, for it obscures all but the lowest part of 
the connection between them 

(B) Sahl’s Pocket 

East of Faimey View railway station the Bnsbane River makes the 
most important change in its course, turning from a general S E direotion 
to a general E -W one, meandering across the junction of the Ipswich 
basal conglomerate with the sohist Sahl’s Pocket is that particular 
meander enclosing the basal Ipswioh just at the turmng point. 

In the Pocket it was found that the junction of tiie Meeozoics with 
the schist was an ordmaiy unoonfonmty, and not a fault The schists 
stnke NN W as usual, but the Mesoroies he on thorn with the gentle 
mohnation of 20^ S S E stnkmg E N E -W S W. 

A link is established with the Esk senes by means of the acid tuff 
stage which here reappears in Por 1 with its chorootenstio trachytes and 
traobytio tuffs, and andesites, which rocks have a remarkable similanty 
to those of the Feruvale-Faimey View belt, a vesicular andesite bemg 
particularly useful in this equation The acid tuff stage is separated from 
the Femvale senes m P P 1 by a small thickness of a heavy conglomerate 
m which the pebbles were of a greenish-grey colour rommisoent of the 
Bellevue conglomerate in the Northbrook reach. 

Suooeedmg the acid tuff stage in the same portion is on important 
oonglomeratio fonnationa of a surpiismg thickness I^iLe the Bellevue 
con^omerates and basal Ipswich conglomerate it consists of lenticular 
be(U of grits, sandstones, and shales, mterbeddod m the pebble beds But 
in bthologioal type it is intermediate between these two , for the pebbles 
ore a mixture of the greenish andesites, cherts, and^gnts oharaotensing the 
Bellevue conglomerate, with the rhyolites, trachytes, and jqspers 
obaraotenstio of the Ipswich basal conglomerate The mterbeddad^ 
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Mndatonss and shatea also vary from the greeoMi gnte, gceywadne, 
and shales of the Eak-Bdlevae type, to the htowiush and gceyidi arkono 
types oharaotenstio of the basal Ipsvioh in its type aeotion at OoUege’s 
Crossing The lowest part of the oon^omerate m the extreme westerly 
outcrop showed the oharaotenstio hthologioal features of the Bdlevlie 
conglomerates of the Northbrook reach , this oharaoter decreased rapidly 
going up the senes, and also geographically to the east 

A beautiful section may be seen on the nver bank in For 4, where the 
adude sequence u well exposed from the basal andesite to well up in the 
conglomerate stage 


S E NW. 



Heie the bod<t stnkc N 30’’ W , and m the south, whore the section 
was begun, they dip at 20° 8 W , increasing to 40° at the junction with 
the schists There was no evidence to show whether the junotion was 
faulted or not, as a soft soil deposit separated the andesite from the 
Femvale senes jaspers 

The shale (260 ft ) in the above section is a new development, which 
is seen again at Mt Crosby 

s 

(v) PmB Mouktair Abba 

The problems of the geology of the Fine Mountain area are largely 
that of the faulting which has caused the Fine Mountam inlior Thu 
Pine Mountam mass is composed of the Fernvale senes, and is entire^ 
surrounded by the southerly extension of the b asal Ipswioh formations 
seen m Sabi’s Pocket The junction between a rhyolite tuff and the schist 
on the northern boundary of the inher appears to be a normal iinootifonn* 
able one, as doss the eastern boundary, where heavy flat^lying bas^ 
Ipswioh oonglomerateH he against the schist However, the western and 
■otttiiem boundanes are faults, for the monbers of the acid tuff stage, 
airi the basal Ipswioh conglomerate, are vertical ai^ the junotion is a 
sttaigh^ although the topogn^hy ci the country u far from flat. 
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Hia Jonotu>n of the basal Ipawioh oonglomerate wi^ sohut along 
a Ime frc^ Por 494 to For 386, Par Brassall also appears to bo faulted, 
as the Ipawioh strata are suddenly uptiltod on approaohmg the boundary 

As the northern and eastern boundaries of the Pine Mountain mlier 
are unfaulted, and as the junction between the Ipawioh and schist m 
Sahl*B Pocket is a normal unoonformable one, it appears that th^ were 
at the beginning orMesozoio tunes troughs between the Pine Mountain 
mher and the aohist to the north-east Hence the Pine Mountain 
faultblook, with its peculiar angular outline, was probably originated in 
pre-lpawioh times, while posthomous faulting occurred along its western 
and southern boundanos m post-Ipswich tune 4 

This fault along the woatem boundaiy of the inlier may bo aeen on 
the map to be oontmuous with the Qreat Moreton fault dropping the acid 
tuff stage against the schist from Fairnev Vie^^ to Northbrook, and it is 
believed to contmuc for many miles m a N N W direction 

To the west of Pme Mountain a good vortical section from the acid 
tufi stage (which la represented by tuff on the noithem part and andesite 
on the southern) to the Aberdaro conglomerate at the base of the Bundanba 
series may be seen , and one is impressed by the thinness of the Ipswioh 
goal measures representative here relative to its thickness aotuolly m the 
Ipswich coal moasuies boom Hence tho extieme thinness of the coal 
measures senes m the Wivenhoe section and its absence from the Paddy 
Ouily-£sk sections is not surprising 

An important <UAter fault to the Qreat Moreton fault runs from N E 
of Wanora m a 8 E direction through Wulkuraka The nature of this 
fault, which It IS proposed to oall tho Borallon fault, is behoved to be very 
similar to that of the West Ipswich fault of Cameron, both being faulted 
antiohnes with a strong downthrow to the west, whdo the West Ipswich 
fault was the earlier of the two 

It seems that while the Great Moreton fault does not affect the 
Walloon strata, both the West Ipswich and the Borallon faults do , and 
the junotion of Walloon and Bundanba strata which m this southern pari 
of the aroa appear conformable, u apparently a straight line junction^^ due 
to their attitude induced chiefly by the Borallon fault This Borallcm 
fault oontmued northward may be tho reason for the junction anomaly 
of the Fomvale-Faimey View belt 

The present section is to be regarded only os a prohmiuary oc^unt 
of the Geology of the Pine Mountain area , for the author mtends to 
complete the field work and to publish the results m a paper entitled 
“ Tt|a Structure of the Pme Mountam Area ” 

A 

(q) GoLuoa’8 OBOasofO-MT Cbosbt-Ifswioh Abba 

'Hiif area aenrea aa tha aeotion showing the whole aequenco oi tha 
' ' of the Ipawwh beam aa ^ypiaall/ darekqpad Ur Catdaroi^ 

1 j 
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and Hesm Beid and Morton have tnoed Uie oontmuity of the basal 
Ipevioh ooni^lomOTates from Sahl’s Pocket through the Kholo Pocket and 
along to Mt Groeby ctnd Collegers Croaamg 

The basal Ipswich oonglomerate here has its typical pebble content — 
more than 80 po: cent of the pebbles are made up of rhyohtes and grey- 
waokes. and other types include trachytes^ jaspers, quartzite, aplitoe, and 
vanouB metamodrphic rooks — andesites and green chert pebbles (the 
Bellevue type pebbles) are singularly rare The mterbedded sandstones 
are of two types — brown and grey The brown tjrpes often contain traces 
of equisetahan foBsiIs , and are usually flakey The grey are aikosic m 
nature, constituents being fresh biotite, quartz, and fresh felspars 

Bepresentativas of the acid tuff stage are seen in this area at various 
outcrops 

Two good sections ore visible at Mt Crosby, one on th( road from 
Ipswich, wid the othci on Iho river bank at the weir 

The road section is the one reported on by Mr O A JoncH^* Here 
the conglomeratea he conformably on fossihferous, fissile green shales 
canying an mterbedded band of acid tuff similar in thui section to the 
Brisbane tuff Lower than these occurs a basic How of large extent 
referred to by Cameron and by Jones as a tortiaiy basalt This tht author 
regards as a representative of the basal andesite seen from Femvale 
southward A similar section, but lacking the tuff, is seen on the nver 
bank at the weir the ** tertiazy basalt” has been sectioned, and is 

shown to be unmistakably related to the basal andesite of Sahl’s Pocket 

The senes m this sector has an average E -W stnko, with a dip south 
from 20^-10° It is conformably overlam by the thick sediments of the 
Ipswich coal measure senes and the Bundanba sandstone Between these 
two occurs the Aberdare conglomerate, a honzon which is persistent m 
the Ipswich coal basin, but unrepresented elsewhere in South-Eastern 
Queensland 

Actually withm the schist mass to the north of Mount Crosby is a 
small ou^ier of fine-grained red shales with Thtnnfeldia odorUopierotdeSt 
which r^nosents a small separate basui m the scliist 

When traced easterly along the northern margin of the Ipswich coal 
basm the basal oonglomerate thins out, and the peroentage of riiycdite 
pebbles become less It peters out altogether to the east of College’s 
Croswig, and the shales of the Ipswich coal measure senes lie directly 
on the schist 

A new but transient oon^merate honzon reappears, however, at 
Pollen Vole It contains very few rhyolite pebble and its pebbles 
zogreaent rook types of the sohuts at Brookfleldj from 'iHuoh it has 
sfidently been denved 
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(H) BasoAin Abb^ 

In the Brisbuia ano the Ipewioh coal meaBore dialea (here not 
eaciyuig payable Mama) lie for the moat part diraotly on the aohiat 
Bowever, runbuig throoi^ Bnabane, at the base of these ahales, ia a 
repreaentative of tiie aoid toff atage, namely, the Bnabane tuff, wfaudi 
has tieen desonbed by Bin 0< E Bngga** 

In the Aapley 'distnot a aeries with a typioal Esk flora and of ty^oal 
Tbih shale Ktluflogy ooouts assooiated with the toll Here also, it appeaia 
that the Eak faoiea u <dder than the Ipswioh, whioh u represented by 
basal gnts in the Nondah quarries 

V— IGNEOUS ACTIVITY 

The earhest igneous activity in Esk-Ipswioh times was that in which 
the lowest stage of the Eak, the andentio boulder beds, was formed 
Them consist of rounded or angular pebbles or boulders of only two 
hthologioal types set in a homogeneous matrix Porphyntio andesites 
form the greater number of the pebbles, and m the hand speoimena all 
tile andesites seem to be distinotiy related to one another, the average 
appearance being of glassy {dienocrysts of felspar set m a fine-grained 
grey matrix Hie second type of Iwulders is of a more coaise-grained 
fdqiar pcuphyry, the phenoorysts of felqtar being pink 

The dark gny-gnea matnx is usuaUy very weathered, and no piece 
has been got friMh enough to section However, its general appearaaee 
suggests an andeeitio tuff, well formed crystals of plagioolase beuig often 
diatmgniahable 

The arrangement of tiie pebbles m the matnx is mterestuig Very 
rarely do two pebbles touch one another They seem to be spaced at 
equal diatamoes apart, small pebbles lying side ly aide with huge boulders 
Some kwahtws show nearly all rounded pebbles , other nearly all angni».y 
ones The wnter has never seen any mterbedded andesite flows or toff 
beds, but at Deep Ckeek, where the boulders were nearly all rounded, fine 
greemsh unfoasiliferoua shales were locally mterbedded 

The author has not yet formulated a hypothena of ongm capable of 
soocemfully explanmig all tiiese faots 

These beds are formed only in tile most northeriy section of tiie basm 
examined, and do not ooour Bouth of Northbrook Th^ are overlain, 
apparentiy con fo rmably, by the next stage of the Bik, also igneous, the 
add tuff stage This haa representatives aU over the basm examined, 
fUd south of Northbrook forma the lowest stags of sedunentation 

In the type Faddy QuUy seethui, there are three traohyte flows and^ 
'' oB^aadenta, each aooompiniad by tiA, the seque n ee beug horn earheel 
to latest^ andesifao boulder beds, tradiyte, aadedtas, sediments, traohyte^ 
sediments^ traohyte^ 

The tradiytss ate all vety amilar to one another m tlM*'haai|e 
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m ft fliu-gtftuied hmomtto gtonndinftn Th« ftaaociftted tofii «n Tecy flue 
m gram, oompaot, hard, and yeDowidi and wnnefemM nlunflad At 
timee, however, they become quite gnttj, at pebbly, or even ooagloiiierfttw, 
evidence of depodtion under water Eipoaiiie hai oauied them to weather 
into rectangular fragments, which farm the tc^ of long ndgea and oany' 
a oharaotenstio v^^tion 

In the southern part of the area, the acid tuff stage has ihyohtio 
representatives, e g , around Pine Mountain, at Mount Crosby, and the 

Brobane tuff 

* 

Whether the andesites of the basin south of Northbrook wbieh ooour, 
except at Faimey View, below all the aoid extrusives, represent the 
andesitic boulder stage or the andesite of the acid tuff stage, has not been 
ascertained, but all three developments are obviously very closely related 
Thin sections of the andesite from Mount Crosby weir and Sabi’s Pocket 
show phenocrysts of plagioclaae and homUende m a fine-grained andesitio 
groundmass m which abundant oaloite is to be found The feno- 
magnesian minerals are weathered to ohlonte The nohneas m oaloite 
IS characteristic of the andesitee of this stage The andesites from Faimey 
View, Femvale, Wivenhoe, and Northbrook are indistingumhable m the ' 
hand specimen from those of Sabi’s Pocket and Mount Crosby weir 

The next stage of the Esk, the Esk shales (a basal Ipswich con- 
glomerate) 18 free from igneous activity But more than 60 per cent of 
the boulders of the conglomerate are of igneous rocks, mamly rhyolites 
and andesites Their derivation is as 3 ret unoertam 

The Ipswich coal measure senes and the Bundanba senes are also' 
free from contemporaneous igneous rooks In the Esk area, however, 
there are two aoid igneous m a ss es of interest One of these, Glen Book,. 
IS a fine-grained riiyohte desonbed by Dr Biohards^^, and is definitely 
mteusive mto the Esk shales, which are indurated about its maigm, 
stnke in conformity with its outline, and dip steeply away from it 

The other mass, known as the '* Esk trachyte,” has given nee to 
controversy** The author behevea it to be a laooohtio mass Intruded 
between the Esk shales and the Bundanba sandstones m post-Bundaaba 
(probably Tertuuy) times, on the following evidence — 

(1) The Ekk shales which surround the moss have an indurated 
appearance, and dip generally with no constancy of attttnds, 
towards the igneous mass 

(2) The mass itself is intermediate in texture, with short, broad 
phenocrysts of felspar, and a few odd badly diaped ptMoooryBta 
of hombleoade set m a fine-grained mdanoaratio matru Tim 
name hornblende porphyrite would deeonbe the material m 
thin section better than the name ” trachyte ” 
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(3) It u capped by • nnall patch of aambtonBa and uody shales 
htiiologicaUy slniriar and with similar dip to the Buadanba 
sandstones orarlying Esk shales further west Ihese 
sediments do not appear indurated 

(4) The weathering shells of the igneous rook give an appearance of 

otmfonnable bedding with the bedding of the sandy shaleB and 
sondstonei bands 

(6) Rooks exactly lidmilar m thm section ooour m a similar strati* 
graphical position in Paddy Gully Here th^ are surely mtru- 
Bive, for a sill of coarse gabbro lies between the porphynte 
Bill (?) and the Bundanba sandstone 

On the Sun Jue Creek road in the Northbrook area there ooours a 
granite which the author beheves intensive mto the Tnassio sediments 
there The geology of the Northbrook area is, however, to be described 
in a separate paper m conjunction with Mr A K Denmead, MSo 

VI— THE EVOLUTION OP THE BASIN 

In other parts of the world, particularly in England, emphasis has 
lately been placed on two important principles First, that m any basm, 
more especially a shallow one, hthological phases need not necessarily be 
constant, but may be transient, migratory, or laterally varying And 
second, that conglomeratea take on oertain eharaotenstio features 
according to their mode of origin The application of these two principles 
to the present problem has given very mteresting results, which are 
discussed hereunder 

Extent and ShortJtnee 

That part of the Moreton basm discussed m this paper consists 
geographically of two parts, due to the shape of the D*Aguilsr schist 
block , one, a northern section developed to the west of the block between 
Esk and Faimey View, and the second, a southern section developed to 
the south of the block between Faimey View and Brisbane 

Mr Cameron**, when he first studied the Ipswich oosl field, thought 
Its northern boundary represented a fault junoteon with the schist, because 
of its very straight, angular nature More detailed work, however, led 
him to retnot this decision** and to adopt the view that the northern 
boundary represented the anginal shore line of the basm FortheMeeosoio 
sediments had only very slight dips at this junoteon, there were no 
cataolaetio efleota of faulting visible, and there were no ontlien of basin 
sediments on tiie D’Agmlar bloek 

With tells latter interpretation the author a g r e es , but there still 
1 remains the neoessity to explam the aomaiteiat unusual angular junoteon^ 
Dr 'Bryan suggests** that these angular schist shore ohfie may zepreaent* 
a pre*MeeoEOio fault scarp Scarps e» trensieat things, and unlees 
protected by quick covering by eedimente their nature is soon lost by 
eroswm levelliag In the present instance, eerly Mesosoio sedimentatioa,, 
' may have preeenyd the ecarp , oonae q uen te y the fault must have ooe o abd, 



180 


raoosBDmoB or thb soyai. Koaaen or qomutaLAm 


mt all — yery soon this sedunentafaoin, and its age maj be plaoed 

as post-FOrmo-CarboiuleroaB As yet no evidenoe of post-l>ias8io or 
zejaTenatum faulting has been found along this boundary 

As to whether the jonotaon of ^e Mesoaoios with the western edge of 
the D’Agmlar block is a shore Ime or not, evidenoe is not so definite For 
here a very strong post-Mesozoio fault has ooourred dropping down the 
Meaozoios relative to the block No outbere of Esk sediments occur on 
the block, however , but this is not to say that they wero never deposited 
there Should the Great Moreton fault prove to be a rejuvenation of a 
pre-Mesosoic fault complementary to that of the southern toundary of the 
P* Aguilar block, then most probably the weetem boundary was also a 
shore line 

Depontumal Migration in the Bonn 

The andesitic boulder beds of the Esk seines probably form a con- 
tmuouB** belt of constant bthology stretching for a distance of nearly 
00 miles from Kmbombi to just mnrth of Bellevue, where they still seem 
to be well developed Their absence from all favourable sections south 
of Bellevue, then, is very remarkable It cannot be explained as due to 
suppression by the Great Moreton fault, for m the unoonformable junction 
of the MesoBoioB with the schist at Sahl’s Pocket they ate still Ineking 

It IB possibly represented by the andesite at the base of all sections 
from Wivenhoe to Mount Crosby Also, while the acid tuff stage does 
not entirely disappear with the andesitio boulder beds, it has only a very 
thin representative south of Bellevue , no sediments except thin bands 
of fine green cberty shales are associated with it 

Thus during the deposition of the andesitic boulder beds and the acid 
tuff stage, heavy sedimentation was confined to that part of the beam 
ending at about Northbrook, while the basm south of Bellevue was an 
area of very slight or no sedimentation Each of these three changes 
mdepmidently suggests that land conditions were dominant m the southern 
portion That is, the basm south of Bellevue was not mundated untd 
the andesitio boulder beds and Esk acid tuff stage had been deposited to 
the north of Bellevue 

Period <4 PepotiAon o/ the Etik ShaUs, Bdltvu* Contflomeratea, and Basal 

Jpswiek Conglomerates 

After the depontion of the acid tuff stage, oonditums m the basin 
changed In the Esk area fine ahalea were devdoped which have been 
traced m the field by Beid and Morton*’ and seen to pass lateraUy to the 
sooth mto the Bdlevue con^omerates (one of the three heavy con* 
^meratio deposits of this new phase d depoa rt mo ) These Bellevue 
oo fi g l o mfT a tes have ob undetermined thloknees, but one much gre a t e r 
titan 100 ft which is the maximum tiuckneaa for shoce<luie deposits as 
determined by Barrell Aooordmg to Bamll*s Fork, therefore, they 
must be either eetoarine or flnviatile m origin, Hie former ongm aeens 
more satudaotory hefe. 
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Many different types of very ronnded pebbles are repreeented , and 
it may te poenble to diacover whence the rivers flowed by a detailed 
•tndy of the pebUes , eg ^ one method would be to plot the progressiTe 
percentage of the vanous types in the different localities, to see whether 
the progression was also gec^raphioal 

What was deposited above the acid tuff stage m the Femvale- 
Faimey View area is unknown, because of the position of the Marburg 
sandstone stage 

In Sahl’s Pocket, however, an (estuanne conglomerate even more 
notable than the Bellevue conglomerate is formed between the acid tuff 
stage and the Ipswich coal measures This is continuous with the similar 
conglomerate at Mount Crosby which thins out towards College’s Crossing, 
and disappears altogether about a mile to the east of the crossing This 
conglomerate may represent a composite fan from more than one nver 
flowing into the Ipswich basm in Esk shale times from the D’ Aguilar 
block , or it may be the simple fan of one very large nver (perhaps the 
westerly migrating ancestor of the Bnsbane River) 

The basal oonglomerates as developed at Kholo, Mount Crosby, and 
College’s Crossing definitely pass under the Wateraorks seam, the basal 
seam of the Ipswich coal field Therefore, the sediments of the Ipswich 
coal basm cannot be the lateral equivalents of these conglomeratos, 
but must represent sediments deposited on top of them This change 
m defxisition is probably to be oxplamed by the gradually lessening 
gradient oausmg the currents to slacken and to be thus incapable of 
carrying coarse sediments Instead they spread fine sandstones and 
shales and dnft-formed coal seams far out over the basin 

But while none of the fine sediments of the Ipswich coal basm near 
the northern boundary of the field could be ezplam^ as lateral eqmvalents 
of the conglomerates, those sandstones and shales between the tuff and 
the Bundanba sandstone m the South-east Moreton basin contam the 
lateral equivalents of theae estuanne fans, as well as the lateral equivalents 
of the Ipswich coal measures 

In the area occupied by the Ipswich coal basm and its extensioa 
northward as far as Faimey View some sudden alteration m conditions 
resulted m the formation of the transient Aberdare conglomerate This 
was immediately succeeded by the strongly transgressive and immensely 
thick Bundanba sandstone, which has been traced from the Beaudesert 
region to Esk 


VII— EARTH MOVEMENTS 

’ The earFest earth movement afleoting the history of the basm would 
be the one causing its moopUxm Deposition seems to have begun first 
in the Esk-Belleviie part of the basin, so that it may be oonoluded that 
downwaip or downthrow affected tins area first, and that movemeat 
causing the depression of the Ipswich coal boon ooonired lateri Tbir 
Uter movemtoti seems to have been accentuated, if not actuated, by tha^ 
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Strong fault forming tho southern scarp of the D’ Aguilar block , but 
whether the moeption of the Eak^Belleyue part of the basin was 
aooentuated or actuated by faulting along the present western scarp of the 
D* Aguilar block remains to be |»oTed 

After the deposition of the acid tuff stage the effect of the strong 
difference in level of the D* Aguiar block had resulted m the inception of a 
nver or rivers forming the Bellevue and basal Ipswich conglomerate The 
one feeding the basal Ipswich conglomerate seems to have become the more 
important by the time the gradient had been lowered sufficiently for the 
fcmnation of fine deposits instead of coarse ones, for the Ipswich coal 
measure senes spread west round the edge of the basin over the southern 
part of the Bellevue conglomerate , and east to Brisbane Some slight 
alteration in conditions then resulted in forming the Aberdare con- 
glomerate over a somewhat more restneted area than the Ipswich coal 
measure shales 

A sudden downwarp now caused the widespread transgressive 
horizon, the Bundanba sandstone Then (if we accept a Walloon over- 
lap), faulting occurred in the northern part of the area, and the acid 
tuff stage, basal Ipswich or Bellevue conglomerate, Ipswich coal measures, 
and Bundanba sandstones, were dropped down against the D’Aguilar 
block by the Great Moreton fault Deposition of the Marburg sandstone 
stage then occurred, followed after a ** slight uplift and a period of non- 
eedimontation and erosion"** by the Rosewood stage of the Walloon 
senes (If, however, we accept the view that a continuation of the 
Borallon fault caused the pi esent relations between the Marburg stage 
and the acid tuff stage, then the Great Moreton and Borallon faults did 
not occur till after the deposition of the Marburg stage ) 

Faultmg along the West Ipswich and Borallon lines of disturbance 
then followed with the formation of the many N W -S E minor faults 
cutting the coal measures in the mmuig distnots 

It will be seen that although all these major north-west faults appear 
to belong to the one fault system, it is believed that they were not 
contemporaneous, but that the order was — Great Moreton fault, West 
Ipswich fault, and Borallon fault 

A phase of rapid erosion ensued whioh was noteworthy in that the 
erosion was confined to the unstable area to the south and south-east of 
the angle of the D’Aguilar block witii the formalaon of an early Tertiary 
or Cretaceous peneplain Downwarp and renewed sedimentation m this 
area then occurred, with the deposition of the Tertiary basalts Then 
another period of erosion followed, until to-day the (?) Early Tertiary 
peneplain is agam visible 

That adjustment m this area of instabihty was not complete m 
Tertiary times is shown by the folding of Tertiazy sediments about the 
old N W -S E axes. 
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Hie above iz&terpretatioii of the area is indeed very far removed from 
current opmioiifl But it aeema to be neoesaary to explain the new facte 
diBoovered during the author’s work m the field Though much has been 
dotnOp much remama to be done, so that the final mterpretation of the 
structure of the area may differ considerably from the one at present 
placed on it 


Vin — PALfiOBOTANY 

Palieobotamoal data are presented m the form of the accompanying 
table — 


SPKcraa 

Blatoeladua plana (Feut ) 
Qymnospennouft seed 
Phcmtcopns elon^aius (Homs) 
Bennetttle# ( W%ll%am»onia) op 
OtotamUaa queer\aland% Walk 
/ OtozamUM tp 
Silaaonta marUm% Walk 
^ilMonui rtid% Walk 
^tlsfonio eaken^ Walk 
JVtleeonui ap 

f NtlMOfua auptfba Walk 
(f) NilMwmxa »p 

PterophyUum mulfdineo/um Shir 
PUrophyUum conitguum Hohenk 
/ PUraphyUum naihorHv (Sew) 
PUraphyUum ahnormz 
PterophyUtm nolkon* Walk 
PterophyUum ep 
Pe€udoetenis eaihtenst* (Rich } 
PodcxamUee f Umoedatiua (L A H ) 
Qxnkgo oniorehca Saporta 
G^nJbpo deyttaia Brongn 
QvnJ:go </ mopn^olui Font 
OtnJego f etbtnea Heer 
<hnkffo ep 
^nJbpo ep 

Batera ewunondet (Shir ) 

Ba%era bidone (T Woods) 

Bsiera ginkgouiee Sbir 
Botera ipwioiensM Shir 
Bmera tenu^oUa Jdtm 
Batera ep 
Altera ep . 

Bta6hyop%iye annularmdee Shir 
Staehyopi^ye mmmondn Hhir 
Bieiyophyttum rugoeum L & H 
BtelyophyOeim datmU WaU^ 
HMtemanmia buchu Andns 
<^bm$epieru detutntmln Shirisy 


Locality 
t 1, /J, i7, 31 
1 . 11 

IL 31 
1 

31 
U, 39 

10 , 13 

11, T 19 
18, 32 
SI 

11 

9, 31 

1, 22, 23 
33 

13, 20, 33 
29,31 
11 

10, 17 

11, 12, 16, 19, 3/, 33, 34, 40 

n 

1 

1, 12, 19, 22, 24, 31 

12, 14, 22, 31 
9, 10 

11 

11 

1, 19, 34 
1> 11, 13, 19, 22 
1 
1 
1 

31 

13 

1. 26 
1 

1 . 11 

38. 

80. 

28. 
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f 

Braoiu 

CodopoJdcbts auMttidi* (Momt) • 

CiadophUbts hb^alta (PhiU ) 
CladQjMebit sp 
CJadophl^iu sp 
€ladopkleb%a j6kt%M<m Walk 
Cladop)Mn9 rcyUi Arber 
Todt/cf itd/tamaom (Brongn ) 
Thtni^tldut fe^gtmanUli John 
Tkinf\ftid^ OihfUopUmdes (Morr ) 
Tkifmfeld%a lanetfdta (Morr ) 

Thn9\feld%a aeuia Walk 
Thint\feld%a UdbragarfnmaWiUk 
ThtntifeMta fiken^ns Walk 
Thinitf<ld%a Mp 
Danaopaia hught4t Font 
AsUrothfca denmcadi Walk 
ABUrotheca hilloB Walk 
Neuroptendxum moombroBfm Walk 
Stenopfens ehngaia (Carr ) 
TmtopUru Unison wodm £th 
r<antojE><rfM corrw/A«r« Ten Wooda 
TcBHfopUru kninculxforme Eth 
Tmiopuris dunsiam Walk 
Tosntopteris f wamamattm Fewt 
Tcentop/ens crasstnervts Font 
Anthrophyopsxs grandis Walk 
SphinopUrts 9vperba Shir 
Sphenopiena lacunosa Shir 
Sphetu^dms esltnsis Walk 
Sphsnoptsns f ptcUn Halle 
SphampUriM sp 

8ck\Bon$uira cf Afnoana (Feut ) 
Schuonsura sp a Sew 
Schuonsura sp 
Nsoealamusa c/ oarremZeill 
NeooakimtUs hmnsis Sohimp 
PhifUotheea austraUs Brongn 
EgussUiiu rUrfsmm T Wooda 
Ohiroptm* sp 


Looalixf 

. 1 . 8 , 4 , 11 , 12 , 12 , 14 , 16 , 88 , 8 |» 

87 , 21 , 88 , 88 
10 , 11 , 12 , 10 , 88 
10 . 

.. 10 
. 10 , 21 
1 , 22 , 29 
10 , 13 

1 . 8 . 0 . 6 . 7 . 9 . 10 . 11 . 78 . 77 . 23 . 26 . 87. 88 
1 , 7 , 10 , 12 , 12 , 12 , 12 , 17 , 28 , 24 , 30, 87 

1 , 0 , 79 , 11 , 72 , 78 , 17 , 10 , 28 , 87 . 

38 , 88 , 40 

72 , 88 

8 , 79 , 11 , 72 , 78 
13 J7 , 80 

9 

1 , 18 
79 , 13 

9 , 11 , 72 
18 , 87 

1 . 7 , 23 , 24 , 80 

I , 9 , 11 , 72 , 14 , 10 , 77 , 22 , 24 , 26 , 86 
26 , 30 , 32 

1 

1, 20 

21 

II , 12 , 18 , 10 , 27 

10 

1 . 0 , 11 , 72 
1 

86 

10 

9 

4, 10 

10 , 11 , 70 , 17 
2 

1 , 8 
1,82 
1 
7 


Italinaed numerala aigrufy ooourreooaa not noted m previoua puUioattoaa 
Orthnaiy numerala a^gnify o ceu rrapoea noted m previoaa pubhoationa. 
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LOCALITY KEY. 


1 Denmark Hill 


t 4 ft ooal BMsn 
8 Bimdanba 
4 Ebbw Vale ColUery 
0 Dmmore 

0 Bremer Boom Colliery 

7 Trvol] 

8 For 366, Far Braaeall 

9 For 86, Far Wivenhoe 

10 For 74, Far Wivenhoe 

11 For 49, Par Wivenhoe 
18 For 02, Par Burnett 

13 Road between Fore 70 and 76, 

Par Wivenhoe 

14 i mile went of Eek P O 
10 For B4, Par Eek 

16 For 33, Par Eek 

17 For 61, Par £«k 

18 For 80, Par Eek 

10 For 24, Par Eek 

20 For 32, Par Eek 

21 IpewKh 


92 Yeronga 

88 Fetne’e Quarry, Albion 
84 Oampbell'e Quarry, Album 
80 Windeor Town Quarry 
SO Nundab 

87 Toombol 

88 ShMnolifl, Sandgate 

89 Redbank, near Mt Eek 
80 Ht Eak 

31 Road between Fore 100 and 107^ 
Far Biarra 

88 Por 32, Par Northbrook 

33 Por 88v, Far Biarra 

34 Ooal Creek, near Eek 
30 6 milea north of Eek 

86 Railway cutting, Ottaba 

37 Mt Brubeme R O , 0 milee north of 
Eek 

38 Kileoy Range, above Crembrook. 

39 For 92, Par Eek 

40 Cobnton 


Localiiiec 1-20 are arranged m deeoendmg etratigraphioal eucroMion 
liQcalitiee 21-29 re pr ee on t unplaeed honaone in the Ipewioh-Bnebane area 
Localitiee 30-40 repreeent unplaced homona in the Eek area 

• 

Very httle use has been made of paleontology donng the work for 
three chief reasons — 

(1) The flora oolleoted represents only a veiy small peroentags of 
the forms present on any horizon The only horizon which is 
oolleoted from with any degree of oompleteness is Denmark 
HiU 

(2) The unsatisfactory state of the palssobotany of the world for 
detailed ooiTeIat<vy purposes 

(3) Faulty deposition of the {dant remains , by which is meant 

that the plant fragments earned away and deposited within 
the basin by no means represent all the forms hving even in 
the district which was the immediate sootoe of the deposit 

It will be seen that the stratigraphy will of necessity be used to solve 
pabBobotsmcal {Hoblems and not oios versa, m future work 

Much palsobotamoal desonptive work remains to be dome Hie 
Esk shales ere marvdlondy noh m foenls, whmh ate well pcseerved m a 
colour which contrasts with the matrix In Sheep Station Cteefc the 
tissue of the plant is preserved as a oorbonaoeous film, whioh oonld be 
treated by the latest paheobotamoal methods 
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IX — GORBELATION AND AOE 
The following table of oofrelation for the Ipswich and Eak ahalea is 
satisfactory on the endenoe bo far to hand 

Ipswich Absa Esk Ahea 

Bundanba sandstone Bundanba sandstone 

Ipswich coal measures Period of no deposition 

Basal Ipswich conglomerate == Bellevue 

conglomerate • . =» Eak shales 

Acid tuff and andesite* = Acid tuff stage 

Andesitic boulder beds 

This table shows how closely related the Ipswich coal measures and 
Esh shales really are Florally (at the present stage of the palceobotony 
of the world) they may be regarded as one, and the whole flora compared 
with that of the rest of Gkmdwana Land 

The very close resemblance of the flora to that of the Molteno beds 
of the Karroo system of South Africa had led all palseonto^ogists to place 
the two as of approximately the seune age Recent work by du Toit** m 
South Afnoa has suggested that the Molteno flora is essentially Upper 
Tnassio (Keuper) in age, and not Bheetio as formerly supposed The 
Ipewioh-Esk flora is therefore automatically to be regarded as of the 
same age, t e , Keuper 

X -CONCLUSION AND ACKNOWLEDGMENT 

In conclusion, it is to be stated that the working out of this complex 
area is by no means finished, although it is beheved that the problem 
of the relationship of the Esk shales to the Ipswich coal measures has been 
correctly solved 

Very sincere thanks are given to Dra Richards, Bryan, and White- 
house, who directed the author’s mterests mto this fascnating study of 
ever-changing conditions, and who were always ready to discuss the 
various problems sis they arose No one realises more than the author the 
extent the inspiration gamed from them Mr C C Morton gave many 
valuable field data , and Misses Buchanan, Ferguson, Holdsworth, and 
Hooper made sections of some of the igneous rocks 


* Thofie Kndanteii may reprewnt the andesitio boulder beds 
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APPENDIX A 

BIBLIOGRAPHT OF THE IPSWICH COAL BtEASURES 

la this bibhography* which is complete to the best of the author's knowledge, 
the following abbrovuttions ora used « 

A A A B Ausirolion Assooiotion for the Advancement of Boiance 

A R D K NSW Annual Report of the Department of Mines, New South Wales 
A R D M Q Annual Report of the Deparimmit of Mines, Queensland 

A R Q S Q Annual Report of the Oeologioal Survey of Queensland 

O S Q P Geological Survey of Queensland Pubboation 

F L B NSW Proceeding of the Linnean Society of New South Wales 

Froo N Z Inst Prooeedings of the Now Zealand Institute 
P R 8 NSW Frooaedmgs of the Royal Society of New South Waloe 

F R S Q Prooeedings of the Royal Society of Queensland 

Q Qeogr Jnr Queensland Geographical Journal 

Q Q M J Queensland Oovornmont Mining Journal 

Q J G 8 Quarterly Journal of tho Geological Society of London 


1840 Strxlboki Physical Descriptions of Now South Wales and Van 

Diemen's L^d 

1847 MoCoy On the Fossil Botany of Rocks associated with Australian 

Coals Ann Mag Nat Hist, vol xx (1st senesh 
p 148 

1872 R Daiktrxk The Geology of Queensland Q J Q B , vol 2R p 271 

1872 W CABBUTHBas Fossil Plants of Queensland, Q T G S , vol 28, p S50 

1 870 A C Gbkgoby Report on the Geolog> of Parts of Wide Ba v Qld Pori 

Papers, Votes and Proceedings 

1870 A C Qregobt Report on Coal Deposits of West Moreton and Darling 

Downs district Qld Pari Papers V’otea and Pro 
ceedings, vol 111, p 387 

1876 J Hbotob Relative Ages of Australian, Tasmanian, and Xow Zealand 

Coal Measures Proc N Z Inst , vol \ , p J52 

1879 A G Qxkooby Geological features of the bouth ]!iastem Distrut of the 

Colony of Queensland Qld Pari Fapem Votes and 
Proceedings, vol 11, p J60 

1880 O Feibtbcamtbl Notes on the Fossil Flora of Eastern Australia and Tas 

mama P R 8 N S W , vol xiv , p 103 
2882 J E Tbhuow-Wooo Various Deposits of Fossil Plants in Queensland P L S 

NSW, vo! vu , p 00 

1888 J £ TBVXSOxr Wood Fossil Flora of the Coal Deposits of Australia P L S 

NSW, vol vm , p 37 

1883 J £ Tbnisoh Wood Coal Resources of Queensland (to be found in vol lu , 

p 249, of Rands' CoUeotion of Reprints, the University 
of Queensland Qecdogical Library 

1886 R L Jaok Handbook of Queensland Geology, G 8 Q P 31 

1867 W H RAifDfl . Geologioal BCap of Brisbane and its Environs, G S Q P 34 

1887 W H. RAma Geology of Beenleigb, Logan and Albert Rivers, G B Q P* 

38 

1888 R L Jack On Borne Salient Points m the Geology of QueenaUncL 

A A A 8 Sydney 

1889. W. H RAinw Albert and Logan Dninots, G S Q P 01 

1890. W H. Banda . Broofcfleld, Pullen Vale, and, Moggill, Q B Q P 83 
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1891 R L Jack 
1891 W H Ravm 

1801 T W E David 

1802 B L Jack amd 

R Etrxuxhib 
1894 W H Raitds 

1896 B L Jack 

1897 J SHXBZxr 

1807 J Sbibut 
1897 R L Jack 

1808 J Sbiklky 

1808 W 8 Dra 

1890 W £ Cakuon 

1890 W E CAmcKOK 
1002 T Srtblxy 

1908 H I JBinucN 

1004 W Fbvab 

1904 L C Baix 

1906 W E Cambaon 

1906 H I JKB8BN 

1907 W £ Cakebok 

1007 L C Baix 

1907 E O MAKKii 

1008 W £ Cakkbon 

1900 H I Jbkbsn 

1910 £ O Mauu 

1911 Wkabnb ahd 

WooLsroccH 

1911 W E Camkbon 

1912 E O Mabu 

1012 W E CAMnoK 

1913 B Dvkstah 
1918 W E Cajubon 
1918 B Dubbtabt 
1014 L C Baix 

1914 W E Oamkboh 
1916. A B WAX.KOK 
1918 L C Baix . 


Land Slips at Marburg. Q 8 Q P 77. p 1 
Coal in the Paruh of Xoosa, Q 8 Q P 84 
The Glarenco Basin, A B D.H R B W > p 823 
Qe<dogy and PalEeontology of Queensland and New Ouinea, 

O S Q P 08, p 820, Ao 

Pine Mountain Distnot. A R Q 8 Q for 1804 O 8 Q.P , 

103. p 26 

Coal near Brisbane, G 8 Q P 108 
Batera btderu, P R 8 Q , vol xii . p 74 
Pierophyllum P R 8 Q . vol xu . p 80 

Coal near Brisbane, Q 8 Q P 148 

Additions to FoesU l^lora of Quoeiislandi G8QP 128. 
Bull 7 

Notes on Australian Tciuopterids. A A A 8 . vol vu . p 
384 

The Northern Boundary of the Ipswich Coal Field 
08 QP 143. p 13 

The Trias Jura of West Moreton. O 8 Q P 14 
Notes OIL Diiannga. Ipswich, and Dawson River Q 8 Q P« 
171, BuU 18 

The Geology of the Glass Houss Mountains District, 
F L b N 8 W . vol 28. p 842 
Sinking for Coal m the Logan Distnot. Q G M J June. 

p 206 

Iron Ore Deposits m the Tpewioh Coal Measures, G 8 Q P 

104, p 56 

Geology of the West Moreton and Ipswich Coal Field, 
Q Q M J . p 450. and (1000) 0 8 Q P 204 
Geology of the Voloanic Area of East Moretcm and Wide 
Bay. PL8 NSW. vol 81. pi 1. p 88 
Coal and Gravel at Nundah. Q O M J , p 11 
The Occurrence of Coal m the Vicinity of Brisbane. 
Q Q M J . p 680 

The Tnas Jura (rf 8 E Moreton, Q , Q 8 Q P 226 
The Bundanba Sandstone at ToorbxU Pomt. A R D M Q . 
p 172 

Notes on the Geology of the Mount Flinders and Fossifera 
Districts. Old , P L 8 N 8 W . vol 84, pt 1, p 87 
Coal, Gravel, boS Water, E Moreton, Q O M J . p 285 
Geology of West Moreton, Qld , FB8 NSW, vol* 
xlv , p 137 

Coal at Ipswich and Dolby, O 8 Q P 286, p 1. 

Geological Age of Voloanio Activity in 8 E Qld , P B 8 Q , 
vol xxui , pt 2. p 141 

Coal at fklen Paric, near Qoodna, Q G H J . p* 821 
East Moreton Coal Measures, Q G M J . p, 868, 

The Ipswich Coal Field. QOM J p 412 

Cool Reeources of QueensUnd, O 8 Q P , 230 

Prior’s Coal Pit, Moggill, QGMJ.p 412 

City Colhery m Ipswioh, Q O M J . p 618 

Mesoaoie Floras of QuawM l e n d, pt 1 (o), (6%G8 Q • 269. 

Coal near Befanont, QXIM J . p lOL 
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lOH H 0 Rdowabm 
R. J. TnxYiAD 
1916 B DxnrMTAv 
1916 L C Baxx^ 

1916 W K Cakbbow 

1017 A B WA1.KOM 

1917 A B Wauom 

1018 A B Waijcom 

1018 A B Waijcom 

1919 B Dohbtak 
1910 A B Waueom 

1920 B Sahni 

1020-22 B Dumstav 
1920 W E CAicnoN 

1021 J H Reid 

1922 C C Mobtom 
1922 J H Bud 
1922 J H Bud 
1922 J H Bktd 

1022 J H Buo AKD 

C C IfoBTOV 
1922 J H Bud and 
C C Mobton 
1022 £ O Mamxb 

1022 W E Camebov 

1922 W E Camoox 

1923 J H Bmid and 

C C ICOBTON 

1023 E O Maub 
1923 J H Bsro and 

0 O Hobtom 
1923 E O Maub 
1923 J H Rxn> and 
O O ICOKTOM 
1923 C O Mobtok 
1923 E C Sahit Smith 
1923 J H Rhid and 
O 0 HoBTOir 

1923 J H. Rhid 

1924 f H Rhed and 

a Mowobom 
1924 A B Waxjcom . 

1925. W ja Bmrjor , . 


Vdlcaiuo Rqoka of S £ Qld , P B S Q , vol 27, Xo 7 
Hemoic and Twiiary Inaacta, G B Q P 253 
Hanmp*a Geography of QueenalMid, p 166 
Note on a great Fault Syatem on the Eaat Horeton Dia* 
tnotp Q O M J , p 160 
The Ipewioh Coal f leld, Q Q M J , p 370 
Meeoaoio Flora of Queenaland, pi 1 (c), Q S Q P 257 
Meeoioio Flora of Queenaland, pt I (d), (e), (/), O S Q F 
259 

Geology of the Lower Meeoaoio of Queeneland, P L S* 
NSW, vol 48, p 87 

Meeoaoio Floras of Queensland, pt II , Q 8 Q P 262 
Sandgate Zilhnere Geology, Q Q M J , p 53 
Meaosoir Floras ef Queensland, pU 111 and IV , 
QSQP 263 

Petrified Plante from Queeneland, Meeoaoio and Tettioiy, 
GSQP 267 

The Geology of Ipewioh, Q Oeogr Jour , vol 36-37, p 36 
Palmer e Property (Bundanba), Q G M J , p 102 
Geology of the Walloon-Boeewood Coalfield, Q Q M J , 
p 310 

Coal Prospects of the Narangba District, Q Q M J , p 190 
Petroleum Prospects m Beaudeeert, Q O M J , p 431 
Geology of the Walloon-Boeewood Coalfield, GSQP 272 
Goal Measuree of Weet Moreton Distnot, Q Q M J , p 462 
Contributions to the Geology of l|iewich, part I , Q G M J , 
p 386 

Contributione to the Geology of Tpewich, pt II , Q G M J , 
p 390 

Contnbutione to the Geology of Tpewich, Q O M J , p 478 
Map of the Ipewioh Coalfield, QSQP 271 
Contnbutione to the Geology of Ipswich, Q Q M J , p 166 
Coninbuttone to the Geology of Ipewioh, Q O M J p 167 

Contnbutions to the Geology of Ipewioh, Q G M J , p 208 
Contnbutione to the Geology of Ipewioh, Q Q M J , p 249 

ContnbuUone to the Geology of Ipewioh, Q G M J , p 422 
Contnbutioiis to the Geology of Ipewioh, Q O M J , p 423 

South Moreton Geology, Q G M J , p 244 
Notee on Oil at Woleton, Q O M J , p 56 
Gecfiogy of the Country between Eek and Ipewioh, 
QQM J, p 7 

Notee on the Walloon Juraeeio Flora, P B 8 Q , vol 34, 

p 168 

OoQtnbutiona to the Geology of Ipewioh, Q O M J , p. 282. 

On Foksil Plante from BeUevoe, near E^, Mem QkL 
Moi , vol 8, pt I , p 1 

Earth Movecaants tn Queensland, Pna Add R.BQ, 
vol 37, p. 9 
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1026 O A Joneft The Tertivy DepoaiU of Moretoo Distnotj 8 E Qld , 

P R S Q . vol 38, No 2 

1027 W H Bryajt and Later Palsogoogiaphy of Queenaland, P R 8 Q , vol 38, 

> \\ Rhitkbottbb P 102 

1020 Mb8 C Bbiuos The Brisbane Tuff, P R 8 Q , vol 40, p 147 

APPENDIX B 

BIBLIOGRAPHY OF MESOZOIC ROCKS IN THE ESK DISTRICT 

1001 L C Ball Notca on the Taronieo Dutnct, A R Q S for 1000, 

Q8QP 159 

1001 (' If V Jackson MinoM near hak, Q Q M J , pp 460, 408, 460. 620 

1006 L C Bai I The Up|ior Brinbane Valley, Q O M T , p 470 

1012 L C Ball Mines in the Parish of laromeo, QQMT,p 111 

1012 1 O Marks ProsjxHtH of Coal at Enk, Q Q M J , p 322 

1012 F O AIabkh On the Clcolofiiral A|];n of S B Qld , VoUanie Ku<.kH, 

PR HQ p 129 

1015 A B Walkuu Moho/oic Floras of Queenaland, pt I (a), (5), Q S Q P 252 

1016 H (. Riluarus Vole atiK Rocks of S T Queensland, P K S Q , vol 27, Xo 7 

1017 \ B M AIKOK Moho/ok >lor8s of Queensland, pt 1 (c), O S Q P 257 

1017 \ B Walkoy Mesozoic Iotas of Queensland, pt T (r/), (e), (/), G S Q P 

259 

IQIH A H R ALKOM The Oeologv of the Lower Mosoxon Hocks of Queonsland, 

P L 8 N H W , \ol 42, pt I, p 27 

1922 J H Kkio Note on the Walloon Jurassic 1* lore, P R 8 Q , vol 34, 

p 108 

1022 7 H Reip and Geology of tho Country between hiSk and IpewiLh, 
C L Morton Q G M J , p 7 

1024 A B M At KOM On Foaul 19ants fioin BeHe\ ue, near IVk, Mom Qld Mus r 

\ol 8, pt 1, p 1 

1026 K C HicuABTis Voltanic Activity in Queensland, AAA8 (1924), p 

285-287 

1028 \ B Matkoic Fossil Plants from the Ijik Distnet, vol 53, pt 4, P L 8 

N8 W 

T//fc Mtir^on-Cfoom^t Jji^ncf 

1925 J H Hi! ID Geology of the Mutgon Goomeri District, Q O M J 

p 87 





RbLATlONbHIP OF EbK SHALES TO IPSWlOH ILDIMEKTS 


191 


RSFERENOBS 

1 Auatrahan LncyolopAKlut, 1025 
J 1005, Caineron 
J 1010, Marla 
4 1B0O, Caineron 
6 1012, Marks 

0 1015. 1917, 101S, 1010, Walkom 
7, 1916, Ijilyard 
8 1021 1022, Hold and Morton 
0 1022 J 92 J, Marks, Cameron, Reid, and Morton 
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11 1023. Reid and Morton 
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16 1024, Walkom 

16 1028, Walkom 
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18 1022, Cameron 
10 1027, Jones 
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21 1916, Richards 

22 1012, Marks , 1016, Richards , 1923, Reid and Morton , 1920, Richards 
22 1899, Cameron, 

24 1005, Cameron 

25 Verbal oommunication 

26 TTnpubliahed work by Mr £ C Tommenip 

27 1023, Reid and Morton 

28 1922, Reid, p 12 

29 1027, du Toit, Annals S African Museum, vol XXII • pt 2 The Fossd 
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The Royal Society of Queensland 


Report of Council for 1828. 


To the Mtmherk of the Soyal Sottetij of Qutentland 

Your Council has pleaburc m submitting ita Report lor the year 

1928 

Thirteen oiiginal papers were rea«l before the Society and 
publuihed during the year Three imblie meetings were held On 10th 
July, 1928, Dr C M Yonge, leader ot the Great Barriei Reef 
Expedition, Di Stephenson, and Mesara Tandy and Ruasell outlined 
the work contemplated On 16th Jnly, 1928, Sir Arnold Theilet gave 
an address on “Problems of Phosphorus Deflcieney of Stock ” Ou 
4th March, 192^1, Profeasor Johannes Schmidt, D Sc , Ph D , Dueetor 
of the Garlbberg Laboratoiy, Copenhagen, and leader of the Danish 
Oceanograpliical Expedition, delivered a lecture on the life history 
of the eel 

The Coiuieil wishes to acknowledge geneious snbsidies amounting 
to i147 from the Queensliiud Government towards the cost ot punting 
the Proceedings of the Society Appreciative acknowledgment is also 
made to the Univirsit^ ot Queeiialaiid foi housing the library and 
piovidiug accommodation for meetings 

The membership loll consists of 4 corresponding membeis, 6 life 
members, and 176 oidinary members During the year there were five 
resignations, and nine new members were elected The deaths of Dr 
J y Danes, of the Czech University, Prague, a corresponding member, 
and of Mr W K Colledge, a past president of the Society and a 
frequent contributor to the pioeeedmgs, are reported with regret Mr 
Rowland lllidge, a fonnei honorary librarian of the Society, has been 
lost from the ranks of Queensland biologists by death 

There were nine meetings of the Conncil The attendance was as 
follows — E W Bick 8, W H Bryan 7, J V Dnhig 3, E. J Goddard 2, 
R W Hawken 4, D A Herbert 9, T G H Jones 4, H A Longman 4, 
S O Marks 8, T Parnell 7, H C Richards 6, C T mite 7, Dr J P. 
Lowson was unable to attend as the hour of the meetings was unsuitable. 

T PARNELL, President. 


D A HERBERT, Hon Secretary 
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Abstract of PitocEEDiKQb, 25Ta Maboji, 1928 

Tho Annual Meeting of the Society was held m the Geology Leotoie 
Theatie of the University at 8 p m on Monday, 26th March, 1928 The 
Pro8jdent, Professor T Parnell, oooupied the chair Apologies for absence 
lAcre received from IVofeasors E J (Soddard and H C Richards ■jyl 
from Mr T Rimmer The minutes of the previous meeting were read 
and confirmed The annual report and balance sheet were adopted 

The following officers were elected for 1929 — 

President Professor J P Lowson, M A , M D 
Vice Presidents Professor T Parnell, MA (ex officio) and Mr 
J B Henderson, F I C 
Hon Secretary Mr F A Porkms, B Sc Agr 
Hon Librarian Mr W D Franoia 
Hon Treasurer Mr E W Bick 

Hon EklitoTB Mr H A Longman, F L S , C M Z S , and Dr 
W H Bryan, M C 

Hon Auditor Professor H J Pnestloy, M A 
Members of Council Dr C D Gillies, M B , B S , M So , Professor 
U W Hawken, B A , M B , M Inst C E , Mr D A Herbert, 
M Sc , Dr T G H Jones, A A C 1 , Mr R Veitoh, B So 

Mi W O Wells was nominated for ordinary membership and Mr C 
SolundUr for assu lato membership 

Professor J P Lowson was inducted to the position of President for 
1929 Frofonsor T Fainell dobvered his Fresidental Address entitled 
“Modem Developments of Physical Science On tho motion of Pro- 
fessor R W Hawken, seconded by Mr J B Henderson, a vote of thanks 
was accorded tho retiring president for his address A paper bv Dr 
T G H Jones and Mr F B Smith, B Sc , on “ The Volatile Oil of 
Quoi^nsland Sandalwood'* was liid on the table Mr H A Longman 
express! d tho Society’s appn elation of the preeonoe of His Excellency the 
Govi rnor 


AbsIBACT op PROCi-EDlljOS, 29 th Apeil, 1929 

The Otdiiiaiy Mouthl\ Meeting was held in the Geology Lecture 
Theol le on Monday, 29th Apiil, 1029, at B p m 

The President, Professor J P liowson, ui the chair, and about 
thiitv ineiiiliers present Apologies for abfience were receded from 
Mtssrs Francis and Voitch 

The minutes of the previous meeting were read and confirmed 
Mr W G Wells (oidinaiy) and Mr C Sohmdler (associate) were 
unanimously elected members of the Society 

Miss D Hill, B Sc , Miss N Holdsworth, and Mr L F Mandelson, 
B Sc , Agr , were nominated for ordinary memberahip 

Dr F W Whitehouse exhibited the following foaaila — (1) Flower* 



ABSTBAUr Of fBOOBBDlVOS 


vn. 


of WilliamMoma, associated with the fronds of Pt%lophyllum, from the 
JurasMiG deposits (Walloon neries) of Bymount, north of Roma, (2) 
Specimens of a new species of Calceota troni the Devonian beds of 
Dhalunda, North Queensland (collected by Mr J IT Reid, (3) Strinqo- 
ccp/ta/u 9 sp from the Devonian limestone of Oaleium, Noith Queensland 
Caheola and Sinngocephalus, index genera of the Eitolian and Givetian, 
respectively, of Europe are thus reeoidod foi the first time from 
Queensland 

Di W H Br>an exhibited some latliti raie locks irom Milfoid 
Sound, New Zealand, which had b<*cn piesented to th< I nuersitv of 
Queensland by Dr P Marshall The locks comprised Ilai/burgito 
(Saxonitt), Dunite, Enstatitr, and a perfictlv white olivine (aibonati 
rook Specimens of Dunite and Har/buigitc from the type aieas were 
also shown tor purpos(S ol comparison 

ilr D A Herbert exhibited («) lli^dtodutyon reticulaiu^ from 
Lake Mnnchestei , (h) (^rafetium (fnifiisuM, a mvxotnveclo from 

ANToolooiMn, (0 lJi>t\lago violaaa, a smut Imigiis attacking Carer 
psfudoi ^fperuH from Kurabv and (d) a French bean showing poh- 
cnibrvorn The first tliroc are n«w ic(ords foi the Slate 

Ml A K Dciimead exhibited a small fossil identified b\ Mi R A 
Keebb as belonging to the fainilv Diploqfapiidw, from Bnslmiu slIiisU 
(Mnldlt of Buiija senes), of Tweed Iliads The age was (onsideied to 
la lop ot tin OrdniKiaii oi loivesl Silurian 

Mr J E Young exhibited a pine oC coral contammg a (labgull 
pioduccd by the female of Haplo<anfnt(U} niarsapmln*^ 

Mr C T White exhibited specimens of (1) Ficus BaUnjana Doxmix 
from tiecH growing in Botanic Gaidcns, Bnsbaiu Tins tiee was 
o}igmull> named by F M Bailey as 7^’ matrophylla Dch,( vai pubrsceng, 
and IS related to F wacrophylla Desf on the one hand and to F raln- 
gniosa Desf on the othei, but is distinct from either and seems woitli\ 
ot specific rank It is common in cultivation, and specimens aie to bo 
found growing in the Botanic Qaidens at Brisbane, Sydney, and Adelaide 
Both Bailey and Domin record it for the lam foichta of South Queens- 
land, but this, Mr White thinks, la pure guesswoik, as though common 
in cultivation the plant has not as yet been found in a wild state 
Specimens of F macrophylla Desf and F rvbigsnosa Deaf weio also 
shown for purposes of comparison, (2) Specimens of a small tiee 
belonging to Eucalyptus or alhed genus growing on sandy lulls at 
Plunkett The exact botanical position of this tree is a matter of doubt 
until flowers have been eollectetl 

Mr J B Henderson exhibited an Analytic Quart/ Lamp This is a 
mercury vapour lamp so fitted with two Wood’s flliers that ultra-violet 
rays are projected honxontally and vertically The vortical rays fall 
inside movable black curtama, so that apecimens ma> be examined for 
fluorescence in daylight The effect of the ultra-violet rays was shown 
<hi various drags and chemicals, also on papers, minerals, and precious 
atones 
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Mr C Morton exhibited specimeoH of Rutilo (red) rarrounded hy 
a rone of Ilmrmte (black) in rounded aa well as roughly crystalline 
forms up to 2 inches in maximum dimension They were obtamed from 
shallow alluvial deposits near the Burranduwan road about 22 miles 
west of Kmgaroy The country ro( k is gueisaic granite, in which similar 
bpeciineus were found to occur as isolated individuals 

Dr E Marks exhibited two loeks, a trachyte and a tuffaceous 
conglomerate found at Uppei Brookheld 

Dr Whitohoube, Di Bivan, Di Marks, and Messph White, Jackson, 
Massey, Denmead, and Jones comnientod on the exhibits 


Ahstrvci of Pkoci xdinos, 27th M\y, 1929 

The Oidinaiy Monthly Met ting was held in the Geology Lecture 
Theatre of the University on Monday, 27lh May, 1929, at 8 p m The 
President, Di J P Lowson, ju the ehair Apologies were received 
from MesHis Ileibert, Perkins, and White The minutes of the pievious 
meeting weie read and couhnned Miss 1) Hill, B Sc , Miss N M 
Holdbworth, and Mi L F Maiulelson, BSc, Agr, were unanimously 
elected to ordinary luenibeiship 

Dr E 0 Maiks exhibited wutei-worn pebbles of trachyte found 
embedded in sandstone near the summit of Candle Mountain 
Di B O Marks exhibited on b< halt oi Mi HA Longman aboriginal 
skulls and showed how tlie> diffen'd in the zygomatic arch from those 
of white's 

Ml W D Francis, on behalf of Mr C T White, lead a r6sum6 
of a paper of Di C C J \au Steenis, entitled “A Revision ot the 
Queensland Bignonmcece " Neaily all the Austrabon membeib of the 
family hh‘ represented in Queensland Dr Stienis makes some changes 
in noimuclature in agreement with the international rules of nomen- 
clature ITe Htlopts the name Pandorca for the Australian species 
previously placed undi'r Tocomu I’he Queensland species number 
twehe, and uic placed in twelve geneia 

Di R Hamlyn-Ilarns lead a paper entitled, “The Relative Value 
of Larval DcKtructois and the Part they Play in Mosquito Control m 
Queeublaud ” Successful experiments with various members of the 
Characeae lule these out os xKisaiblo larvKides (A jar containing 
NitcUa phauloteleH (id by J Groxt's), was exhibited to the meeting 
Culex fattganf m all stages of development, from the ^gs to the 
maturing pups, showed peifectly normal conditions, brought about by 
the laixe? being fed every second day or so on an animal diet, piscidin) 

Queensland possesses several mosquitoes cannibalistio m the larval 
stage, known to be most voracious, two of these, vit, Luis%a hahfax%x 
and Megarhtni^ spenostis, are perfectly harmless to human beings, and 
It 18 thought that some use might be made of them economically 

There seems to be some diversity of opinion with regard to Tadpoles, 
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and, being for the greater part vegetable feeders, no direct evidence, la 
offered to justify the idea that they devour mosquito larvffi, though 
investigators in other parts of the ^ oriel ha\o found certain specu*8 
useful 

Predatory acquahe Uoniiptera may be bioatlly <la8sec] as laival 
(lestriKtorb and include effective members of the fleiroidea, Notoner- 
toidea, and Coiixoiclea Of evtn grefltci value are aquatie Coleoptera 
.both adults and larv«) of the siiper-faiuilies (yaioboiden, Gynuoidea, 
Hydmphiloedro (in the larval stages only), and Aiistiahan Odoiiata 

In addition to tlusc laival doatiuctois otheis iiuhide species of 
llvdia, llMiienopteia, Diptda Molluscs, and othei irumics 

Queensland js purtieulaily toitu nab m iKississing n huge jiumbtr 
oJ l.itMvorous fish eapubh‘ of doing good uoik in fresh, hinckish and 
s<ilt vvfltM Among these the sper les most highly reeominonded ar<* 
CtatcuH cf)htah(s and Mrhmolacnia nigtans foi fresh uatci, 

and I\< tidomugil \tguijn foi hitukish ,iu<l salt water A distinction 
IS dinua betwe<n laivivorous bsh €is siiilacc-teedeis and lanw-cating 
as bottom leeders ot which the Gudgeons aio tiie main icprcseutatives 
The iiioitalit> among fish is dm to <hoiight conditions and various 
(nemieh, but in spite of this tht*v iic nevertheless able to mnmtain 
themselves to oiu advantage and to ustock natural wateis after periodb 
of flood Seveial fish, hitlieito ovciJooked, arc lieio leeorded as larval 
destiiKbiis for the first time 

The pap»i w os disc ussed bv ^Ii V Henuett I)i L O AlaiKs and 
Ml lingo Joins 


Ansinvi r ok Pmki i ihni.s, 24ru JbNL, 

The Oidinarv Monthly MtMtiug was held in the Geology Fanture 
Theatre of the University on Moiidav, 24th June, at 8 p m The 
Piesiduit, Di .1 P Low son, in the chan An apologv was ueeived 
fioui Ml ITeibeit The iniimtos of the previous imeling v^elo lead 
and conhrnied Di Elli^ Muiphv was pioposed for oiiluidiv uu mbei- 
ship 

Mr G II Hardy lead extraitsfrom lus paper, entitled “HeviwonaJ 
Notes on the Tribe Biaehjirhopalini, with Remarks on the llabils of 
and Minmr> amongst Kohberllies ” He discussed the generic alliances 
of species included in the tiibi, and incorporated keys to the five genera 
and fifteen species constituting the group Observations on the habits 
of robberflies indicated the jiossibility that mimicry amongst robberflies 
may occur, and evidence may be obtained from the fact that certain 
species regarded as being wasp mtmies have habits differing from those 
of their nearest allies Paiticulnr attention was drawn to Eryihropogon 
hmbipenms (Macquart), which does not seem to be predaceous 

Dr T O H Jones rend extracts from his paper on “A Coutubntion 
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to the Ciheiiiistry of the Oily EIzodate of the Wood of Ftniaspodon 
motley i (Papua) ” 

The exudation from the wood ot Pentaspodon rnoUeyi on examina- 
tion has been found to consi t essentially of apparently homogeneous 
acid material, for which the name pentaspodonic acid is proposed 
Conclusions as to the constitution of this acid are drawn from various 
experiments lecorded, and it is considered that the acid has a molecular 
composition Two unsaturated linkages are present in a long 

side chain attac hed to a ben/me nucleus The acid, which is monobasic, 
also contains ono phenolic gioup 

The Secietary read oxtiacts fioni the paper by John Legg, D V Sc , 
and J h Foran entitled ‘^Somo Experiments on Tick-infestcd Cattle 
with Arsenical Dipping Fliuds ” The following took part in the 
discussion which ensued Di Jones, nnd Messis Pound, Jones, Peikins, 
llenJenon, and S(hinriici 

All H A Longman exhibited a small slab uf fossibfcrous limestone 
which had been found by Miss Marion Rowland amongst rocks con- 
siderably above high -w atm mark on Magnetic Island, North Queensland 
This slab t ontained, amongst other remains, several specuneus of Bar- 
uatles, appareiith Coronula sp , piesent-day species of which are found 
parasitLcal on whales Evidently this slab had been detached from its 
original statum, and if this could be tiatisl it would be of eonsideiable 
mien st 

All Longman also exliibited specimens oi the lower ]dws of 
ilactopus anal and W fac(htis fioni the Dailmg Downs, which he 
cnnNidercd weu dislniet species as indicated by Owen ITe could not 
Hgrve with De Vis m “lumping^’ Imth ot these under Maaopua anak 


AusrRAcr or Pikh aaniNGS, July, 1929 

The Oidinaiy Monthly Meeting was held m the Geology Lcctuit 
Tln^atie ol the University on Monday, 29th July, at 8 pm The 
President, Professor J P Lowson, in the ohair Apologies were 
received from Professor Goddard, Dr Herbert, and Messrs Mandelson 
and Viutch The minutes of the previous meetmg were read and 
confirmed Dr Elhs Murphy was unanimously elected a member of 
the Sw'iety 

The Secretary read extracts fiom a paper by Dr John Legg 
entitled Some Observations on the Life History ot the Cattle Tick ’’ 

Dr W H Bryan and Di F W Whitehouse read a paper entitled 
A Record of Devonian Bhyobtes lu Queensland " The paper 
reviewed the evidence of the occurrence of Devonian Rhyolites at 
Kangaroo Hill and Mount Coolon, and placed on record several other 
rhyohtio senes (some of proved Devonian age and others apparently 
belonging to that period), discovered by one or other of the authors 
within the last few years, from the following localities — ^Herberion, 
Mount Etna, Tongamull, Mount Morgan, Raglan, Gore 
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Dr. W H. Brjon exhibited (1) An amethyst-coloured apeoimen ot 
halite ^rock salt) obtained by the Chief Oovernment Qoologist (Mi 
B. Dunstan) from the Kaiaerrode Mine, Borken, Glenuany, (2) A 
gpeoimen of decomposed but unweathered granite from the Ashgrove 
Quarry, Brubane, containing purple crystals of fluontc associated 
with quartz and zeolites This marked the first record of fluonte from 
the Enoggera Qranite 


Abstract of PROCFEOiNCti, 26Tn August, 1929 

The Ordinazy Monthly Meeting was held m the Geology Lecture 
Theatre of the University on Monday, 26th Augui»t, at 8 p ra Mr F 
Bennett, B Sc , m the chair and seven members prestmt The minutes 
ot the previous meeting weie read and confirniod Mr [I J O Hines, 
BSc, waa proposed tor ordinary membership by Mr Perkins, seconded 
bv Dr Hcibert 

ilr C T White, F LS , read a paper by Imnstdf and Mr Fianoia^ 
entitled Contribution to the Queensland Flora, Xo 4 " Two new species 
— Labichea Brassn from North Queensland and Albizzia xanthoxylon 
from the Alberton district — were dcscnbid us new, and siwcral plants 
were recorded from Queensland for the lust time 

Dr D A Herbert read a paper, entitled “Changes m Oamotio 
Pussurc in Relation to Movement of 31imosa 

Dr* Herbert exhibited (1) Empiisa musca, a fungus causing fly 
ehobre, and (2) Pentcilhnm cxiHinwm, a mould trom a decaying 
eustard apple, also iound on tho apple 

Mr C Hchindler exhibited a rust tungus, Phragmfdium longistu 
mum, on Hubuh parvifoltus, trom Mount Crosby 


ABhTHACT OF PrOCKEDINGS, 30 TH SEPfLMBER, 1929 

The Ordinary Monthly Meeting was held in the Geology Theatre 
en Monday, 30th September, 1929, at 8 p m 

The President, Professor pJ P Lowson, M A , M D , in the chair 
Mr H J O Hinca, B Sc , was elected to ordinary membership 

Professor E J Qoddaid, BA, DSc, delivered a lecture entitled 
“Science and Agriculture m Java ” A vote of thanks was earned 
on the motion of Dr W H Bryan, M C , seconded by the President 


Abstract op Pbockedings, 28th Oototeb, 1929 

The Ordinary Monthly Meeting was held in the Qeology Lecture 
Theatre of the University on Monday, 28th October, at 8 p m Professor 
J P Lowson M D , iQ the chair, and about thirty members preoenc 
The minutes ot the prevtous meeting wore read and confirmed 
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Mibs D Hill, BSc, read a paper entitled "The Stratigiaohicsii 
llelatioDship of the Shales about Esk ” The work indicated that the 
Esk Shales of the Ipawich coal measurefi represent dosely related phase i 
in a shallow fresh water basin, with but a slight chronological difTerenco 
For m etfect the Basal Conglomeiate of the Ipswich series changes 
latorally into the highest of the Esk senes — the Esk shales Both these 
aie eoiifoimably undeilaid by a volcanic stage The Ipswich coal 
measme shaleb thin out rapidly noithward and are missing from the 
basin iioiih of Bellevue, whore the overlying Bundamba comes to rest 
Without appaiont unooufonnity on the Esk Shales The papei was 
diseussed bj Profossoi Richards, Dis Br> an, Marks, and Whitehouse, 
and Messis lones, Kud, and Tommerup 

Mk Inigo Joms exhibited slidts ot the 1893 flood of the Bnsbane 
Ri\ (T and majis of the area affected 

Dt F W Wbiteliouse exhibited Biyozoa from the Lower Caibon 
ifeious linu stones ot Riverleigh, ni'ai Muiidubbeia Thi se meluded two 
s|)e< IPS ot 4\rih}}}i€di ? (gLims lu w to Austialia) and one of Evatiinopora 
(grmis new to E Australia) The limestone with Ai loiilains 
the AnnfqdalophyUum coral fauna The EvacUnopora limestone is 
piobaljlv somewhat hnrlier in the section 


ABSTRiVCT OF PrOC MDINC-S 2 ')T 1 I NOVLMPIlR, 1929 

Th(‘ Oidiinnv Monthh Muling was held in the Geology Lecture 
Thealie ol the I iiiveisitv on Monday, 25th Nov>^mbor, at 8 p m 

Proh^soi J P Tjow^oii, M I) , in tin i ban, and alwut thiity nieinbers 

pnM 1 

Til nuiiults ol th( pioMous iiiceling weie read and Lonhiinod 

Mesbis I) O AihLitoii and II K LcwcocK M Sl , wcie proposed 
toi (i<lmai\ iminbeisbi]) by Air Ptikins, leenndul by J)r D A 
Tlerla it 

Di Herbert lead a j^api i mtitled “r?yt/ana sepieninonaiis,*' a new 
specu*s oi lungiis attacking the Leech {Tfoihofagus Moorex) in Queenv 
laud and New South Wales This fungus is one of the stromatie 
Pc/i/al s and tlu gt nils is found m South Ameiica, New Zealand and 
Tasmania, on various spteies of Soihofagus The n«w species extends 
the range of the genus to Qneinslnnd, and makes the laiigo practically 
that ol the host genus Th« spec linens wcie colleeted by Mi C T 
White (Oo\cuLmenl Botanist j and by the author at different times on 
Mount ITobwep in N Pioiial Paik, on the New South Wales border It is 
limited to n tew acre, ot beeches on the mountain top, and seems to be 
Gonfliud to the portion of the mountain commonly enveloped m clouds 
It IS fMlible, as are other species of the genus 

A discussion of the paper, in which Drs Bryan, Marks, Whitehouse, 
and Messrs Bennett, Jones, and Perkins took part, developed on the 
bearing of this and other iMdencc on the Wegener hypotheses 
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Proceedings of the Royal Society of 
Queensland. 


Presidential Address. 

By PnoFE&soB J P Lowson, M A , M D 
{Delivered before the Boyal Society of Queensland, 31st March, 1930 ) 

The report which has beeu submitted to you shows that the work 
of the Royal Society during the past year has been both considerable 
in quantity and varied in interest The fourteen papeis publiahed 
cover a wide held, including work done in ph>8ios, chemistry, geology, 
botany, and zoology both theoretical and applied The recently issued 
lolumc 18 , 1 think, a worthy record of the Society’s work 

There is one matter not included m the report which J should like 
to mention 1 rcfei to the very valuable and now completed work 
which has been done in the arrangement and cataloguing of the Society’s 
library 1 think the thanks of the Society are due to the librarian, 
Mr fVaucis, and also to Mi Hardy, for this work 

I should also like to odd my thanks to those of the Society to 
Dr Duhig for his genet ous donation to the library 

RECENT PSYCHOLOGY 

Following the example of my predecessor. Professor Parnell, who 
gave us last year so excellent a r4sum6 of leoent progriss in pbjrsical 
science, 1 wish to put befoie you in this addresi a few of the ideas which 
have become centres of inteiixt m psychology in the course of the last 
twenty years This m not altogether an easy tai>k Psychology is the 
youngest of the sciences, and has but just entered on what promises 
to be a period of rapid and successful growth There is at present, as 
always at such times, much divergence of opinion as to what must be 
regarded as establish^ matter of fact, what should be held in suspense 
as matter of possibility or probability only, and what should be rejected 
in the meantime as mere ^lecnlation Some rt suits of psychoanaljrtieal 
research, for example, which are of great inteiest and importance and 
cannot be omitted, are still regarded as matter of controversy by a 
number of psychologists On this head I can only say that while, on 
the one hand, my account will oontam no specially otigmal featnrss — 
that M, no doctrines peculiar to myself — on the other hand, I shall 
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make no statement with which my own experience does not lead me to 
agree I am awuru also that part of what I have to say is not likely 
to make pleasant hearing It is scarcely possible to discass develop^ 
meiiLil psychology without risking unwitting offence to some one But 
we have to recognise, in psychology as in biology geneially, that Nature 
IB independent ot our human prepossessions, and that, if we wish to 
deal with her sw^eessfuUy, wo must take her in the first instance as 
bhe IS 

Then are two topics m psychology to which I wish specially to 
dinct yom attention The first is the fact of the continuous persistence 
of the past into the present in oiir rrumtal lii<‘, the fact that a man’s 
mental pn^sent, his actual prosmt ways ot thinking, tccling, and acting, 
are not only based upon but bound up with and to a v(*ry laige extent 
detorminod bv his whole nuntal past, by all that he has thought, felt, 
and done, aud by all that has been done to him from birth onwards 
The sicond topic to which 1 wish to direct your attention is the manner 
in winch eertain peeuliaiities ot human sexual development interact 
with this persistence oi the past, so as to produce important practical 
resnlls 

Wlien wc considei out conscious exiienence, as it immediately 
pi (.seats itself to us, pci haps the most sinking featnie about it is its 
kaleidoscopic change change set^ms to be the condition of itb very 
existdice, toi witJiout change attention and eonsciousness itself quickly 
lapse Moment succeeds moment, event sueeeeds event, thought succeeds 
thought, and feeling follows feeling Our mental lives have been 
desctihed as consisting oi an inuuinerablc succession ot states of 
const lousm ss, us they have been called, no one ot winch ib cvfi exactly 
like thosi' that prec(*do or those that follow it, no one ot wlueh is ever 
exactly repeated This is so obvious that the terra '‘stream of conscious- 
ness ” has long been euirent m psychological language to express what 
seems at lust sight an ever-changing flow 

When the matter ih considered more closely, howevei, we come to 
see that the word ''stieam” with its suggestion oi a procession, each 
feature ot which ai)p(‘ars for a moment only to vanish and leave no 
trace, is more misleading than helpful as a descnption of our mental 
life A close study of any partieulai conMious stream reveals always 
a very large number of constantly repeated features, ways of thinking, 
for mstanc e, methods of action, peculiaritiPb of feelmg, traits of character, 
and the like Of much that goes on in consciousness the old French 
tag turns out to be an exact descnption "Plus cela change, plus e’est 
la mfime chose ” The content may change but the foim and purport 
remain the same In order to explain these constant features we are 
obliged to assume the existence of some kind of unconscious organisa- 
tion underlying the stream of conscious change, persisting and develop- 
ing beneath it, and determming in large measure the forms which ita 
activity takes We may identify this organisation with brain organisa- 
tion, if we choose, neglecting the fact that for the moment brain 
physiology can give no aceount ot it, or we may stick to observed fact. 
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and leave that question open for the present In any case we should 
have to assume the existence of such a developing organisation under- 
lying conbciousucbs if we had never seen a brain at all In the end 
we find it best to abandon the metaphor of a stream altogether, and 
introduce the concept of an organic mental stiucture which persists 
and grows m interaction with the external world, somewhat as the 
seedling persibts and grows into the fully developed tree "We come 
to regard conaciousuess itself as the expression of activity in this 
organisation in interaction with the outer world from moment to 
moment we note that consciousness is niuiiily confined to those mental 
activities which arc in diiect i elation with the outer world On the 
one hand we explain changes m conhciousness m tc^rms of the Hux of 
external events and the vaiying needs of the mental organism, on the 
other hand, wo explain the perpetual icpetition which choractenses 
eonseimis activity, the perpetual reappli ation of the same ways of 
perceiving, thinking, feeling, and acting to diffciing material, by means 
of the persistenee of the mental oiganisnlion itself and the continuity 
of its d(*v€lopment It is this latter side of tlic situation which I propose 
to discuss 

That some sueh persistent organisation must exist is easy to show 
E\er>onp knows that even fiom the point of Mew of eouseiousness the 
past does not disappear completely We know that we can reproduce 
m conseioiis memory a great deal which we have thought and telt and 
done m the past This fact obviously implies that oui experiences 
have left some sort of traces behind them, which can in some digiee be 
re-exeited so that the past lives again It implies, in short, the existence 
of a more or less permanent stiuctiiie of memory trau^ which has been 
woven out of our past experience, and makcb possible the repetition of 
the past in the present 

But the persistence of the past and its repel itrou in the present in 
mental life aie by no means confined to conscious memory On the 
contrary, while conscious memory with its definite time nleience is a 
highly specialised mental function, the repetition of the past in the 
present is a constant feature of mental organisation and mental function 
m general 

This fact IS most obvious in relation to our mtellcttunl dev( lopment 
and the development of our knowledge generally In that connection 
It is well recognised in introspective and expenmmtal psyihology The 
psychology of perception, for instance, is one long exemplification of 
this fact, since the possibihty of the simplest as well as tht* moat 
complicated act of perception depends essentially upon a condensation 
of the post in the present through which the present acquires meaning 
for us in the light of the past This condensation has nothing to do 
with conscious memory It is immediate and irreflcetive In most cases 
we have to consider its results to become aware that it occurs As, for 
example, we glance round the room in which wc are, it is by no means 
the room as it immediately affects our senses which we see, It is on 
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tbe contrary a beautifully organised, or, aa we aay, integrated eondenaa* 
tion of a vast amount of past experience of light and colour, touch and 
pressure, space, movement, and every other experioiced poasibility of 
sensation m such a situation as the present one The room aa we see 
It is in the mam an imaginative product, but it certainly does not look 
like that to us Tliat is because, aa we look at it, we actually see the 
past in the present The pattern of stimulation which affects our 
senses tuses indistinguishably with perceptual pal terns which come 
mto action from within This is of course more obvious, though not a 
whit more true, when the objects of which we are aware are removed 
from mduence on our senses No one of us m this room but is aware, 
without so much as once dehbeiately thinking of it (preconsoioualy 
aware, as wo say), of the building m which he is, of the park outside, 
ot George street, Brisbane, Australia, the whole planet^ and the universe 
of space, so fai us they are known to him as wholes The world picture, 
m short, which eveiy man eameg m his head, is clearly not an affair 
of immediate sensation hut of the imagmation which the senses have 
trained It sums his past expeiience m that respect fiom infancy 
upwards It is the past experienced m the present 

I stress these facts m the first matinee because it is not adequately 
recognised what a remarkable magic lantern the human mind is The 
screen of consciousness on which our external expenenoc itself appears 
IS lit up from within as well as from without The pictures which appear 
on It are thrown mainly from within, usually in response, it is true, 
lo what IS thrown from without Normally, however, what is thrown 
from withm in reqionse to what is thiown from without harmonises 
80 beautifullv that we are incapable of distm^isbing the inner from 
the outer light, and can only distingnish by inference between the 
present and the past romponents of the total picture But in neivous 
breakdown, for example, where the two pictures usually clash m some 
respect or othei, btiU moie in insanity, where they clash irreconcilably 
and the inner pictures begin to get the better of the outer, the true 
nature of the normal situation itself begins to become apparent Let 
me continue for a moment with the same image, crude though I admit 
It to be It IS somewhat as though what we perceive or what we think 
m consoiouBitess were a consequence of a play of light streaming towards 
an exteiior sercen through a vast succession of lantern slides It is as 
if from an integration of all the slides through which the light travels 
in response to what is given from without through the senses that the 
ultimate pictures result We have also reason to think that, while these 
piotures may go on enriching and complicating as fresh experienoe 
comes in, >et within them something of the simplei outlines of the 
earlier piotures of the same series will always tend to persist The 
past IB never completely obliterated and the piesent perpetually repeats 
the past < 

If what I have said will sufflee for pereeptum and thought, it must 
snffloe for action also What is true of perception and thought m 
naturally true of action, ot what we have learned to do as ot what we 
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have learned to perceire or think The some eonaiderations apply ta the 
one caae as m the other and the past persists and repeats itself in action 
as It does in thought 

But at this point a question arises If the image just used is not 
wholly wrong, if perception, thought, and action are partly the conse- 
quenees of an energy streaming from within, it seems natural that this 
energy should flow mainly into paths already organised out of past 
experience, but what is the nature of the energy itself f To this 
questum we can reply m the first instance, that whatever the intimate 
natnre of this energy may be, observation shows that m consciousness 
It IS correlated with, or represented by, what we call interest, that so 
far as mental life is conoemed mterest and energy are eiinivalent terms, 
and that interest in turn stands in the closest relations with the life ot 
feeling and desire as distinguished — so far as it can be — from the life 
of thought and deliberate action 

An important advance in recent psychology has been the recognition 
of the dominant part played by foelmg and desire m every mental 
activity without exception Psjchology, deiiving, as it did, from 
philosophy, was for a long tune chiefly occupied with the intellectual 
processes, which arc in any case the most obvious feature of our mental 
hfe As soon, however, as the science came into contact with problems 
of actual hfe, medical problems pai ticularly, as it happened, it became 
evident that it la from feeling and dcsiie that the eneigy derives on 
which thought and action are lun, and the study of fetdmg and desire 
began to assume somethmg like its rightful position m psyehulogy as 
a whole We now icoogmsc that the capacity of any idea to exert any 
mfluunce whatever on thought or action depends on the energy which 
It IS capable of letting loose m the shape of feeling and desire, and 
further, that the kind of thought or action which follows will depend 
on the nature of the feeluigs or desires which have been excited, since 
it is their satisfaction which thought and action will aim at We find 
that we cannot answer the question of why a man thinks and acts as 
he docs until we have investigated how he feels about what he thinks 
and docs, and this in turn resolves itself into a question of what the 
desires are which fumiah the motive power to his thought and action, 
and how they came into being 

This last question brmgs me back to my prmcipal theme While 
the persistence of the past and its repetition m the present arc easily 
recognised in relation to our intellectual and practical activities, they 
are not so readily rcKiognised m relation to our feelmgs and desires, that 
18, m relation to our emotional life and its development A further step 
fbrurard in psychology has been the recognition that our emotional 
present develops out of and repeats our emotional past just as present 
Intel leotual and practical capacities develop out of and repeat past ones 
Just as little In the emotional as in the intellectual sphere do new |edings 
or new ways of feeling come mto being out of nothing and without 
relation to the 
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This principle, once recognised, again appears natoral enough 
Faced with a momentary situation how are wc to react emotionally iJ 
not as we have already reacted to similar situations in the past No 
doubt iC wc can discnmmate consciously in what appear to na to be 
eshontial respects between the present and past situations of the same 
kind our emotional response will differ accordingly, but this is, actually, 
far from easy in very many cases In the first place, we lespond 
emotionally at onte before wo have time to think — more correctly, we 
have to respond emotionally before can think — and, m the second 
place, in nine cases out of ten wc arc unable to tell to what similarities 
our immediate emotional response is due A high degree of emotional 
dihcrimination is, aetimlly, a raie quality among human beings This 
tact IS most easily recognised, perhaps, in reference to our social 
responses When, for example, we meet a new acquaintance, we like 
him, or dislike him, or expeuence a mixture of these feelings, as a rule 
immediately Hut, in the first place, it is the exception loi us to be 
able to say what exactly are the tiaita which have called out our immediate 
liking or the reveise, in the second place, suppose we laii do so, it is 
veiy difficult as a rule to identify the previous exf^rienees whieh have 
deteiinuirtl our feeling foi these traits, and, finally, the first oceasion 
on which our response to them was determined, which is actually the 
most important of all, is usually quite beyond the rtach of conscious 
I ecollection In most cases, in fact, we do not reflect much on the matter 
at all Wc acci pt and follow our likes and dislikes as something natuial 
to ourselves and not m need of explanation Nevertheless they are 
mvaimbly determined by the past, which they repeat 

This piincipje is of vciy great importance m our emotional life, 
and iierhaps I tun best make it clear by means of a simple example 
Tvio of the fundamental social feelings arc liking and dislike, love apd 
hate These aie emotional capacities of which we all possess a share, but 
vff' must all have met peisons who show on unusually matked disposition 
towaids hate, either open or veiled m its expression, and been stiuck 
at times by the inationality of their feeling since it plainly bears 
little or no lelatioii to the real qualities of its objects We may be 
tempted to explain this irrationality by lefcrence to the inborn disposition 
of the persons concerned, and to bupposi* that hatred is natural to them 
But investigation of such cases shows as a rule that their disposition 
to hatred is not mbom but aequiicd, that its inationality in the present 
results from the fact that its real determinants are m the past, 
and that at its commencement i1 was justified I select a simple 
illustration of this sort. 

Consider the emotional development of a boy who has been led from 
infancy to hate his parents A certain amount of such hatred (at least 
for one parent) is normal in infancy, as I bhall later point out, but its 
persistence in force implies usually qualities m the parents — unlnudnesa, 
injustice, oppression, and the like — ^whioh have themselves called it out. 
Now a boy’s parents are in infancy the concrete embodiments of superior 
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ivtrength and authority, it is from their images that these ideas are 
abstracted first of all This is, of oouise, specially true of a boy *a father 
We have, then, an association of the^e ideas with the images of the 
parents, an association formed in the eailiest years and backed by strong 
feeling Such a primary association, we find, tends to peisist unoon- 
Boionaly throughout the whole life We find that the boy’s hatted will 
tend, of Itself and without his conscious co-operation, to flow out subse- 
quently to all other peisons perceived as supeiior in stiength oi authority, 
and hence perceived at the outset, usually unconsciously, as rein carna- 
tions of hm parents He a\i 11 grow up with a disposition towards hate 
and instinctive hostility, tending to invoUe all such persons, and peihaps 
with a morbid and misleading bensitiveness to the slightest suggestion 
or fancied suggestion of injustice oi oiiprossion It is obvious that he 
IS not likely to get on well with teachers, or emploveis, oi authority m 
any foim, and, smee dislike and hostility on our part beget like fetOings 
towards us in those foi whom wc fed them, the n^sponsc he calls out 
IS only too likely to justify his feeling from his point of view Thus, 
fiom the point of view of its objects, his hate will be like a tree, the 
later hatreds branching out from the original bate, to which m moat 
instances the\ >m 11 owe the gi eater pait of then stiength Again, the 
better stuff he is made ot, the moie energy and spirit he has, the more 
plainly will lus hostility apfiear, and he may get a reputation as a contu 
inaeious subjet t or a socially impossible person which may do him great 
haim 

This 18 a much simplified instance but we may safely generalise 
from it There is no reasonable doubt that all soits of disadvantageous 
[leculia Titles of fhatacter and feeling are acquired m this manner, ns 
Hell as all boits of u<lvantageoiis qualities Wo get the impression from 
our expenenee that our unconscious emotional and impulsive develop- 
ment is somewhat like a tree which bianeh(*s out as we grow from infancy 
into manhood In the tree the final form may bo very different from 
that of the seedling from which it sprang, nevertheless every branch 
has sprung fiom a pre-existent bianeh, that from anothei, and so back 
to the original mam stems , and evoty leaf which it turns to tho air and 
light still draws uouiishment from flbies that run from origin to origin 
down through the stem into the lOots below Within this arrangement 
the whole histoiy of the tree is (oniained So the developed mind of 
a man may he very different from that of the child he once was, but 
the ohannelb thioiigli which theie come unconsciously into his eon&oious 
life the eneigii*8 which vivify it go back and back within the unconscious 
oigonisation of the mind, concentratmg and simplifying as they go, 
till they reach the main sources of emotion and desire in his fot gotten 
«hil(fiiood Within this emotional orgpuiisation his whole emotional 
history is contained 

The social importance of what I have said is evident The facts 
of emotional development open up the possibility of a form of culture 
' hitherto neglected The cultivation of the intellect and the cultivation 
of practical oapecities are ideas with which we are familiar, even if 
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our methods are somewhat rough and ready, we are also familiar with 
the notion of moral education , but this last has usually taken the form 
of enforcing the acceptance of certain ideas and certain forms of conduct^ 
sometimes by means of fear alone, almost always without regard to the 
nature of the motives which actually mduce the child to accept them* 
Moral education has too often crippled rather than furthered emotional 
growth We now reeogpiise that a child’s emotional inheritance cannot 
be expected to unfold and develop normally in unsuitable conditions any 
more than a plant will develop normally m the absence of sunlight, air^ 
and suitable soil 

The facta of emotional development to which I have briefly referred 
were onginally brought into sharp relief in the course of psychoanalytic 
work There is nothing, however, in what I have described so far, which 
could not be observed or inferred apart from the method of Freudian 
analysis If psychoanalysis has made an indispensable contribution here, 
it IS m pointing out that the principle of repetition applies in a thorough- 
going manner to emotional development in general, and in insiatmg, 
consequently, on the decisive importance for future development of 
feeling aroused or inhibited in infancy and early childhood 

Up to this point I may hope that what I ha\e said has not met 
with any strong emotional objection on the part of my audience That 
IB to say, >ou may agiee or disagree, hut it is unlikely that anything I 
have said has aroused deflnite rc*pugiiance, in the shape of anger, or 
disgust, or fear Hut I have now to introduce and illustrate the specific 
contributions of psychoanalysis to my subject, and these, in the fiist 
place, go considerably beyond the findings of mtiospective and 
bchaviounstic psyehologv, and, in tlie second place, they arc not in line 
with common prepossessions on the subject of human nature 

In the illustration which I have used of a bo> ’s developing disposi- 
tion towaids hatied, it is specidlly noteworthy that the sci ondary hatreds 
do not depend on u conscious recollection of the primary one The boy 
does not say to himself, “This man reminds me of my father because 
he IB m authority over me, therefore I hate him ” If he did, it would 
tend lather to enable him to get control of his disposition to hate, smoe- 
the sensible course would be to discount the resembknee and judge the 
person concerned on his own merits But, as a rule, the case is quite 
otherwise The feeling of hostility rises m him immediately and aa 
it were instmctiyoly, without any conscious refeience to its original 
cause it derives in fact from the past, but it appears in cousciousneas 
m apparent relation solely to the present Thus the persistence and 
activity of feolingH so derived has nothing to do with conscious recollec- 
tion ot their Now in this connection a Viennese physician, Josef 

Breuer, disi u nearly fifty years ago a fact of great importance* 

Everyone km hat events in consciousnebs, which were accompanied 

by intense inter Vnd strong feebng, ore vividly impressed on conaoioua 
memory and may remain unforgotten over the whole life Breuer ’a 
observations showed that an apparent reversal of this principle is sbo 
possible so far as conscious memory is concerned He showed that 
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expenences charged with strong feeling and vividly impiw c d may 
nevertheless be actively and completely exelnded or "repreaMd'* from 
oonsoions memory, so that the person concerned la qmte unaware that 
the experiences in question ever occurred. This happens if the 
ezpenenoes in qaeatiou either are or become too painful to be tolergted 
in consciousness He showed further — and this is the important point — 
that such inhibited or repressed memories are not deprived of inflnenoe 
on the subsequent life of the individual, on the eontrary, they may 
persist the more potently, although nnconscioudy, by reason of their 
exclusion from conscious control Everything then goes on as if thqr 
were unconsciously remembered in their origmal form, unmodified by 
reflection They retain their hold on the feelings of the individual and 
mfiuenee his subaoquent emotional life m defimoe of his reason, from 
the influence of which they are withdrawn Brener’s original efliaerva- 
tiona were later cHinflrmed by Freud workmg m conjunction with him, 
and they have since been confirmed by numerous workers, so that they 
arc now accepted by all competent persons 

The simplest instances which one can give of this peculiar mental 
situation arc the morbid ideas and feelings, familiar since the war, 
which torment sufferers from bhell-shock Shell-shock, in its proper 
meaning, is a form of (motional shock The sufferer remembers nothing 
of the ideas and emotions with which the explosion of the shell filled 
him Yet these persist unconsciously, and the fact that they do so is 
evidenc(.d by the uncontrollable re-arousal of the feelings m question 
in defiance of reason, and by the reappearance m conscionaness of 
similar but now quite irrational ideas, whenever the cireninstances of 
the man’s preaent life are capable of forming an ussooiation with them 
and instigating their explosion Thus in addition to the oiganised 
unconscious repetition of the past in the present, in so far as it » taken 
up into and made use of in connection with present mterests, u(e have 
a form of disorganised (or dissociated) unconscious repetition m which 
the past peisists unaltered and mfiucnces feclmg and activity in defiance 
of leason and the present This is far commoner than at brat we might 
suppose 

It was this observation whmh, m the hands of Frend, led to the 
gradual development of the psychoanalytic method of mental explora- 
tion, and finally to the illummation of some of the most obscure features 
of our emotional development and of our mental structure generally 

Perhaps I should say a few words here on the present situation in 
reference to Professor Freud’s work All persons who have made use 
of Freud’s technique (the value of which is not m dispute) have con- 
firmed bis findings so far as facts observed are concerned The facto 
observed are indisputable Differences exist only as to the interpre- 
tation which should be placed upon these facto As to this, it muto 
be admitted that Freud’s interpretation has at first sight a disagreeable 
character, while the views of opposmg schools, like those of ^ung and 
Adler, appear much less repngnant For this reason the lattw vuwt are 
at flrat the fliore attractive Conaiderqtioiia of this kind, however-Kit 
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what IB pleasant, what is not — should have nothing to do with a question 
of fast If we put such considerations aside, as wo ought to do, 
Fiend's intcrpietation seems to be that which most natuially and 
* easily fits tho facts, while the views of Jung and Adler appear more 
strained, containing, as they do, serious difficulties which have never been 
smoothed out This sitimiion is not afTected by the circumstance that 
both Jung and Adler have made most valuable obHorvations, which 
everyone accepts, since those obhoivations suppleinenl without contradict- 
ing the Freudian position My own experience leads me to believe that 
the gcneml acceptance of Freud s mam position by instructed opmion 
is only a matter of tunc It is theieforc with his views that I am 
concerned here, but in illustrating them I must confine niyselt to a 
single orntral teature Tn order to discuss this we must go back to 
earbest infancy 

Accoiding to the findings of psychoounlysis, and for that matter 
of common observation, the aftectioiis of a human being aie in the first 
instance, that is m eailiest infancy, directed solely towards itself The 
distinction between self and the environment is not one which the infant 
18 at first capable of making, while all things are at first appreciated 
simply m relation to then capacity to yield pleasure or pain in the 
course of the Hatisfattion of the infant's needs Thus the earliest 
stages of emotional development die thoroughly, though unconsciously, 
self-centred Following on thia stage, however, as development prooeeife, 
the beginnings of altruistic feeling appear, and the infant becomes for 
the fiist time capable of affection towards a fellow creature clearly 
distinguidied from himself lie, or she, becomes for the first time a 
truly social creature The capacity for such affection diieoted towards 
others shows itself in the first instance, naturally enough and as e\eryono 
knows, towards the peiaonb already associated with the satisfaction of 
previous and existing needs, that is, normally, towards mother, or nurse, 
or both Later the tnthei normally comes to share in jt 

Now, in tho light of what I have already said, >uu will not be 
surpnsed to hear that we regard this particular step in development and 
the further emotional development which follows it at. of very great 
importance It is the first appearance of altruistic or tiulv social 
affection Out of it will grow all the later social affections of which the 
child bi comes capable, it will remain the piototy])e of these, and we 
find, in fact, that the character and activity of these later affections 
will be determined in large measure by the courbc which this earliest 
development follows in interaction with external cirenmatanoes 

But the method of psychoanalysis has revealed a further most 
unportant fact The affection m question does not manifest itself merely 
in the form of those feelings of admiration, fnendbness, tenderness, trust, 
and the bkc, which will be taken up into and characterise in various 
degrees many later social relationships, it may include all these, but, 
immature though it be, it resembles much more nearly the state of 
feebng which we know m adolescence and later life as that of bein|; 
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in love that la to say, it resembles most closely those later affections 
which are definitely sexual In other woifls, oui earliest infantile 
attachments appear as the commencement and ioundation not only of 
truly social feeling in the wide sense but also of normal sexuality 
At their commencement these t>^o ati earns ot fueling ate uiextrioabI> 
intertwined and appear to spring irom a common sexual root 

That such a conne(*tion should exist is not, peihaps, very surprising, 
if we view it m the light of our racial history or oui bmlogu al past 
It is no more remarkal^o that our social fciliugs should develop post- 
natally in association ^llth sexual feeling (m eontLadK'tum ^ith the 
demands ot adult lite) than it is that our oirtulntory svsteni should 
develop pre-imtally out of a system of gill arches adaptiKl to life in 
water but hopelessly out of touch with the nreds of lito in air Both 
sets ol piocesses are equally developmental, and in the one ease as in 
the other we are faced, no doubt, wnth a partial rpcapitulation of the 
racial past 

On the olhei hand, that such a connection should exist and have 
gone 80 long unpeiceived is very i^emaikablc, but this is paitly explained 
by fuither circumBtances likewise laid hare in the course of analytic 
imosligation Wc hud that sexual development in Emopcans goes 
forwaid not iii one but m two stages We have, first, the eail> iniantile 
stage, to a feature of which 1 have just referred In this stage, in which 
love 18 directed normally, as we ha\e seen, mainly towards the parents, 
feelings and impulses of an unmistakablv sexual although immature 
chai actor first arise together with feelings of affection and tenderness 
This stage, we may note also, is moie oi hw bisexual Now m the nature 
of the ease the hist-mentioned feelings, the sexual feelings m the nairow 
sense of the teini, can receive no very adequate satisfaction Fiom the 
start they arc doomed to relative disappointment Not only is this the 
ease, but among Euiopcaus at any late (not apparently in all laces) as 
development, and especially ethical development, proceeds, all that is 
overtly sexual during this stage undeigocs repicssion and becouif s uncon- 
scious undei the influence of fof bugs of shame, disgust, fear, and later 
anger, which arise in that connection to that end This process of 
repression, which is usually complete about the age ot five or six years, 
lb in part, no doubt, the effect of early education, since any overt mani- 
festations of sexuality in infancv are usually discouraged , but there is 
reason to believe that it is in any case organically deteimuiod, sets m, 
that is, m the course of development independently of education It is 
obvious, then, in the fiist place, that this flist stage of sexual development 
belongs to that part ot our personal history, namely infancy, w'hich is 
always more or less lost to conscious memory , and, m the second place, 
that those feehngs, ideas, and associated memories, which w'orc plamly 
sexual and have for that reason undergone repression, belong to those ^ 
portions of our early emotional history which as a rule we cannot 
remember under ordinary circumstances Hence it is impossible for 
most of us to confirm directly from personal memory, apart from 
poyohoanalytie investigation, the existence of this earl> stage, while 
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at the same time those feehngs which serve the repression of it in our 
own Tninds tend to canse us to overlook or miamterpret its 
manifestations m our children 

Thia first stage of sexual development which undergoes repression 
IS normally followed, at least in Europeans, by a stage of sexual latencyy 
in which all the manifestations of direct sexuality are more or less 
oompletcly in abeyance This stage of latency is a somewhat variable 
feature, its degree and duration differ from one individual to another 
It 18 followed again by the second stage of active advance, with which 
we arc all acquainted, m which feehngs and ideas, again of an unmis- 
takable sexual quality, reappear in consciousness These continue to 
develop, slowly at first, later more rapidly, until adolescence is leached, 
when, with the maturation of the genital glands, the full expansion of 
the sexual instinct sets m, with the rapidity and forec, and, one may 
add, with the remarkable consequences in the intellectual and the ethical 
sphere, familiar to all normal persons Thus the early stages of our 
sexual development are hidden from us, the later alone remaining 
apparent in consciousness 

Wc have then at least two reasons to attach importance to this 
particulai feature of emotional development m infancy Not only do the 
feelings which are called out in the course of it exert an influence on the 
whole of the individual's subsequent social bfe the whole of hia 
subsequent sexual life is likewise influenced 

Let me follow this development a little furthei 1 liavc pointed out 
that an infant’s first attachment is natutally to those who are already 
associated with the satisfaction of its needs, that is, usually, to its 
mother or nurse This first attachment is irrespective ot the infant’s 
sex A little later, however, the actual sex of the child begins to express 
itself, aided, no doubt, by the normal heteio-sexual prefeiences of the 
parents themselves in reference to then children We find then, sooner 
or later, m the course of normal development, that the dominant feeling 
IS foi the parent of the opposite sex In the case of boyh, of coarse, this 
involves no change In the case of girls a change is involved It is at 
this point that the so-called Q^ldipus situation comes into being Where 
one parent is predominantly loved, it is only natural that some degree 
of jealousy and consequent dislike should be iclt for the other For the 
other parent, in so far as he, or she, receives affection and consideration 
from the parent who is loved to the relative exclusion of the child itself 
— again the normal situation — comes quite naturally to be regarded as 
a rival whose disappearance is desired It is in this way that the 
(Edipns situation comes into being and persists, until the repressions, 
which herald the arrival of the latent period, set in and become domuiant 
-From this point on, the directly sexual elements m the love of the 
parents usually disappear from consciousness, while their sublimated 
representatives, affection, tenderness, and respect, usually remain 

Thus, when the second period of sexual advance sets in, the parenU 
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have vanuhed to all appearance from the field of sexual feeling But 
we have already seen that disappearance from conscioiuneBB under 
repression is not equivalent to extinction The original objects of 
infantile sexual feeling with the experiences associated with them persist 
under repression as unconscious images, after the manner of repressed 
mental material generally, and still retain a weaker or a htiongur hold 
on the feelings of the individual We find that the further development 
partly consists m an unconscious transference of erotic feeling from the 
image of the parent originally loved to persona (finally) outside the 
hmits of the family It follosvs that the earliest attachments are to 
persons associated m some way with the pai'ents, though not necessarily 
consciously associated, smee apait from this, constituted as we are, such 
transfeience could hardly take place There must be some bridge over 
which energy can ilow from the one image to the othei Where such 
transference is fairly direct, the trend of the earliest attachment often 
makes itself unconsciously felt both in the charactenstics of the persons 
who exeicise atti action and in the character of the attraction itself 
Such pel sons are often older than the boy oi girl who is attracted by 
them That is common knowledge in the case of both sexes Further, 
in the case of boys, they are often loved as queens or goddeu^s, rather 
than as mates in the true sense, and, making the necessary changes, the 
same is often true of the eaily attachments of young girls The 
inhibition also, which lies on the physical side of the primary infantile 
attraction, otten (>\tends to some extent to these new objects of love, so 
that there may be somethmg lepelleut, rather than attractive, in their 
association with that side of sexual feeling Latci on this child-like 
attitude IS, or should be, replaced by one in whieh lovers meet on terms 
of relative equality, while the two streams of directly sexual and of 
sublimated feeling become once nioic confluent in the expeiience of 
fully developed love 

There aie two points, then, in all this, which need to be grasped 
The first is that the original infantile sexual attraction, unconscious 
under leprevsion, tends for that very reason to retain its force and to 
exert an influence on the formation of all later attachments The second 
point 18, that full sexual development consists in attaining freedom from 
this compulsion and fiom the inhibitions which may result from it, m 
respect of all those feelings which, in conjunction, make up adolt love 

Where such freedom is not attained, a vaiiely of consequences may 
follow For the sake of clearness as well as brevity, I will refer here 
only to two ixHsSible situations of the many which maj arise 

Take first the situation which arises m cases where the normal 
pTocesa of development and detachment has failed to take place, and the 
individual has remained, unknown to himself or herself, at the infantile 
sexual level 

Assuming that the person concerned is otherwise normal the feitostion 
IS somewhat as follows He, or she, hss passed throufl^ the first or 
infantile stage of sexual development Bepreeaion has ensued the 
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recollection of thie stage has been obliterated from conacioufl memory 
But a liberation ot ftelmg from the now uncousciouB images of the 
parents, hs they A\crc known or imagined to bo m iniancy, has failed to 
take place In the unconscioub they are still loved or hated as th^ 
formerly were As physical and mental growth proceeds and the sources 
of sexual feeling devdop also, all direct sexual feeling tends to be sucked 
under — so fai as its application to real persons in the real world ui 
conceined— by the attraction exerted by these primary unconscious 
images and to come under the inhibition beneath \^hich they he It la 
eleai that such an unconscious fixation (as it is oiten termed) of the 
love impulses to such a degree must have unpoitaut results in conscious- 
ness itsidt These lesults will be both positive and negative positive 
m 80 far as feel mg will tend to bo delei mined towards the actual parent 
concerned who is the living representative of the unconscious linage^ 
negdiivi, in so far as there Hill be a failuio to show feeling where a 
normal jauson would show it 

Let us take jiositively dttej mined feeling hist l*o\vci fully 
inhibited as it is, this can usually only show itselt iii a more or less 
desexuuhsed oi sublimated maunei There may be a more than ordinary 
degicc ot lindiiness, respect, and the like, for the parent involved^ 
combined too otteu with an abnoimal degiee of submission to the 
parent’s authoiit^, and dependence on the paicnt’s protection — for the 
satistaetion ot intautile love lies m being loved more than lu loving 
The peibon coiieeimd may be all too satisfied with life in the parental 
homi, and very nuwillmg to leave it and face life on his oi her own 
account All this is often acceiited as evidence oi exceptional tihal 
feeling, and may even be considered praiseworthy by the thoughtless 
It IS oil the negative side, in the gap m const lous feeling, that thL sexual 
nutuic ot the uiuoiiscioub source oi this attitude comes plainly to light 
The individual tails to fall normally m love in adolescence oi early 
maturity Marriage is bhuiiiud, oi enteied upon Irom loveless motives, 
often with much resulting unhappiness l^astly, when sexual relations 
m muiiiage arc attempted, psychual impotence or frigidity, in the mole 
or female lespectivtly, is found to result It results because the sexual 
act Itself and the feelings noimuUy associated with it, the most direct 
possible manifestation ot bcxunlity, cannot escape from the effects of 
the inliibition which tbiir close though unconscious asbociation with the 
image of the loved paient necessoiily involves 

You will note that I have chosen an extreme example Naturally, 
all degiecB between such a complete unconscious fixation of the sexual 
ieehngs and the normal situation of piactical freedom are actually found 
in practice If, indeed, by the term '^normal situation” we meant 
the averoge situation oi human beings in general, we should have to 
say that the normal situation lay somewhere in between these two 
extremes — nearer health of course For while complete impotence in 
mem is lelatively rare, degrees of relative impotence are common, and 
frigidly ui women is certainly much commoner, while marked degrees 
of partial frigidity are commoner stall. Both conditions are the cause 



PRESIDBNTIAL ADDBESB 


15 


of a very great deal of married unhappmeaa You must not aappose, 
however, that either impotence or frigidity is determined solely in all 
cases in the way ^ust described Other factors may condition it, but 
the factor just mentioned is one of the most impoitant and ib sometimes 
the sole cause 

Let me now briefly describe another possible, not uncommon, and 
equally unfortunate result, m cases where a stiong infantile fixation 
exists, but the repression is not so strong as to inhibit physical sexuality 
altogether 

It IB, we must remember, to the image of the parent, as ho or she 
was known or perhaps imagined m infancy, not to the parent who exists 
m leul present life, boini times a ver> dibappointing pcrboii, that the 
desnes of the individual arc unconseiously bound For instance, the 
unconscious image of the niothei may be from the child’s point of 
view the embodiment of ail beauty, tindcmiss, and help From this 
theio may aris<* m some persons an endless search for the ideal" mate 
in real life, and it is in this way that what is sometimes called the "Don 
Juanism" ot the 8 C'\ual life of some men takes origin, since Don Juan 
IB the classic literary example of the m*ile type These unhappy persons 
pass from one love affair to another seeking satisfaction which per- 
petually eludes them, and leaving unhappiness behind them, as each 
new otifect of desire pioves somehow inexplicably wanting It is the 
f 01 gotten ideal ot their intancy whom they unconsciously seek, and hence 
they can m vlt arrive 

By on error of judgment, not uncommon on this side of human 
nature, such persoiib aic often described, in literature for example, os 
love heroes and th(» like Their numerous love afTairs are regarded as 
evidime ot their unusual capacity foi this emotion But the txuth is 
that they are cripples Their love affairs arc evidence of tlieii weakness, 
their luabibty to love, not of their strength 

Such rcveisals of judgment are not uncommon in analysis Thus, 
m the case previously discussed, the fllial feeling which is shown is often 
legarded by its bearer and only too often by the parent in question as 
a virtue, while from our point of view it is a weakness and a heavy 
disadvantage 

1 should like to conclude these illubtrations with the briefest 
reference to a i>eculianty of male sexuality which is so common that it 
18 sometimes accepted as a normal featui o 1 refer to a positive dissocia- 
tion in feeling between direct sexual attraction on the one hand, and 
tenderness, esteem, sympathy, and the other components of fully deve- 
loped love on the other, so that these two groups of feelings tend to be 
ihutuoUy exclusive In the extreme case, for instance, we get a man who 
IS attracted physically by women whom he cannot respect, while women 
whom he can reflect may call out affiction and admiration but not 
direct sexual feelings— a disastrous situation, minor degrees of which, 
however, ore common While the infantile determinants of this sitoa- 
tion are, as a matter of fact, somewhat complicated, it is not difSoult to 
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■ee in a general way, m the light of what 1 have already aaid, how 
naturally, though unfortunately, such a spht in feeling tends to oome 
about 

In diseuming our emotional development and a few of the practical 
consequences of the course which it follow a, the main stress in what 1 
have said has fallen on the senmidLl side of sexual feeling The reason 
for this is, that it is with failure to develop on this side of human feeling 
and with its elEccts that practice makes us moat familiar I was desirous 
also that this aspect of the matter, which is fundamental from a biological 
standpoint, should be placed m a clear light But I should be sorry if 
I misled you into thinking that we regard the sublimated sexual feehngs, 
or any of our higher feelings, as in any way of less importance than the 
directly sexual ones That is not the case It beems to me plum on the 
surface of the social situation that these feelings are of the last 
importance for the future of our civilisation and our culture It should 
not be neoeaaaiy to say that the fact that some ot the most important of 
these feelings are unconsciously interlocked with directly sexual feeling 
does not duninii^ by one iota then value to ua and to the future of 
mankind That fact, on the contrary, affords a powerful motive for the 
unbiassed psychological and physiological study of the sexual instincts 
I need not say, either, that we are quite unable to share any view, 
however it may dcsenbe itself, which attributes a degraded character to 
functions which are the foundation of life and love m human beings 

I should like to conclude this paper with two illustiations from hfe, 
the first of which may serve to show us hoV powerful the second how 
lasting, our intantile affeotionb and longings are, immature though they 
be The first illustration is taken from the life of Oustav Theodor 
Fechner, the second from Leo Tolstoi 

Qtistav Theodor Fechner,* professor of physiob at the university 
of Leipsig, was a man of outstanding intellectu^ and emotional power 
Bora in 1801, he passed his medical examinations at the age of twenty- 
one Poor as he was, he decided, instead of practising, to devote himself 
to physical scienoo Up to the age of thirty-eight, for aevcntemi years 
therefore, hu life was passed m unremitting and, unfortunately, 
nnremunerative intellectual toil Ilia pubhcations during this period 
were little short of monumental, and at the bome time hia scientific 
work, consisting of expenmental researches m his own and in allied 
sciences, wras excellent Some of it is elassical At the age of thirty 
eight, as a eonaequence, it was thought, of continuous strain, overwork, 
poverty, and an eye trouble brought on, or supposed to be brought on, by 
his obMrvations on visual after-images (a classic piece of investigation), 
he suffered a terrific nervous breakdown which lasted three yean and 
ent him off entirely from active woric So mexpheable and so malignant 
did fau Bufferings appear, that when after three years he began to get 
wrelJ, both he and others regarded hu recovery as a sort of divine 

*■ I abridge thie moeemt ot Feehnw from Wilbam Jatne* <A Pluralwtie Umvane, 
p 14S *1 mq), udag Jamet’e words as far •• poaiibls CJaunents are, of eonns, 
miBs 
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miricle It wajs, in fact, hia religious and ooamological faiths which saved 
him, and thenceforward one great aim with him waa to work out and 
communicate these faiths to the world 

What, then, were the faiths with which ho emerged from this 
experience T They were very remarkable ones 

^'The original sm ot our thinking, aecoiding to Fechuei,'^ says 
James, ^ our inveterate habit of regarding the h]niitual not as a rule 
but as the exception in nature Instead of beluMiig out iite to be fed 
at the breasts of the greater life, our individuality to be susiamed by 
the greater individuality, w'hieh must necessarily have moie cunscious- 
nesH and nioie independence than all that it brings forth (note the 
ehaiaetet of these metaphors), we habitually treat all that lies outside 
us as BO much slag and ashcB of hie only, or, if we believe in a divine 
spirit, we fancy him on the one side hh bodiless, and nature as soulless 
on the other The floweis wither at the breath of such a doctime, the 
stars turn into stone, oiii own body grows unworthy of our spirit, the 
honk of nature turns into a \oIume on meehanits, and Qod becomes a 
thm ni>st of abstractions To Peehnoi this doctrine came to geera 
incredible 

For Fechiier nature and the whole uniMUse beiame alive and 
coQs<uous ot its life The vastci ordeis ot mind go with the vaster oiders 
of body The whole earth is alive and conscious as a vast yet unitary 
spirit Just as in oursehes the eve sees uud tlie eai hears, the eye knows 
nothing of the ear noi the ear of the ev c, yet our conseiousncss, which 
includes them both, w-es and hcais at oiicc thiough each of them, ho the 
eaith Her consciousness includes all oiu expeuemes, and not only 
ouiH but those ot evny ininual and plant that breathes her atmosphere 
And be>ond the earth comes the whole solor gjstem, and so from 
synthasis to hynthesiH and height to height until an absolutely univeisal 
coii&ciousnesb is i eai bed, the consciousness of God 

[ legiet that I have no bpace in which to repeat some of the 
arguments by which Fcchner siippoits this eouelusion They aie much 
more inteiestmg and lemaikable than might be supposed llowevci, my 
present interest is different 

"In hiB Bystem," ba>s James, "the supreme God marks only a sort 
of limit of cndofiure of the worlds above man " (One eomes ultimately, 
no doubt, to something which includes everything ) The obiect of 
Feebnor’s pabsionate belief is the earth soul The Earth is our special 
human guardian angel , we can pray to the Earth as men pray to their 
saints Tho thought of the perfections of her life moves him an nothing 
ejse can "Think of her beauty, sky-blue and sunlit over one half, the 
other bathed in starry night, reflecting the heavens from all her waters, 
myriads of lights and shadows m the folds of her mountains and wind- 
ings of her valleys, she would be a spectacle of rainbow glory, could We 
only see her as she is Green would be her dominant colour, but the 

fc , ,■■ ■ -I ■■ ■ I ■ ■■ ■ m ■ 
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blae atinosphi>rp and the cloudii would enfold her as a bnde la enfolded 
in her veil — a veil the vaporous and transparent folds of which the 
Eai th, through hei ministeni the winds, never tire^ of lajnng and folding 
nhout heiself anew Yes' The Earth is onr great common guardian 
angel, \iho watches over all oui mteicsts combined ’’ 

“On a certain spiing moining,’’ saja Feehner, “I went out to walk 
The fiidds were gi een, the birds sang, the dew glistened, the smoke was 
I isiug, here and tlieie a man ap{>e<ircd, a light as of tiansfiguration lay 
on all things It w'as only a little bit of the Eaith, it was only one 
moment of her existence, and yet, as my look embrared hci more and 
more, it seemed to me not only so beautiful on idea, but so true and 
clear a fact, that she is iiii angel — an angel so iich and fresh and llowei- 
like, and yet going Ik i round in the skies so fii ml} and so at one with 
hersoll, tiirumg hei whole living face to heaven and carrying me with 
hei into that heaven, that 1 asked myself how the opinions of men could 
ever have spun themselves away from life so far as to deem the earth 
only a di} elod But such an experience passis foi fantastic 
The eaith is a globulai body, and what more she may be one can find in 
inmeralngieal rabinels ” 

1 should be sorry to spoil with comment what I have just lead It 
IS not difficult to SCO who it is who has leturned in the ])eisoii ot (lyhele, 
the Earth (loddess The dear companion, the divine inolhei, is Pechner’s 
once more, and with this tremendous sublimation he passed out of suffer- 
ing and miBOi y into happiness and health After that he eould and did 
woik as haul as evei, but theie weie no more bteakdowns 

My speond eitation is from the diuiy of Tolstoi m his old age “I 
go ovei," lie wiites m his piivate diary, “all the people I have loved, 
not one is soil able to whom I can come close If I could be little and 
snuggle np lo ms mother, as I imagine her to myself* Y(»s, vcb* Mother 
whom I called to wlun I could not speak, yes, alie, uiv highest imagina- 
tion of pure love, not cold divine love, but earthly, waim motherly It 
ih to that that inv hattei ed weai y soul is drawn You, mother, vou caiess 
me All this is scnselesb, hut it is all true “ Tolstoi’s mother died when 
he was two years old 
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1 —INTRODUCTION 

The following papci is an abiidged* description ot studies made on 
the gtulogy of a huge aiea situated between Linvillc and Nanatigo, 
Cjuecuslaiid The lulormntion was gathered duiing nutueious Iravcises 
made by tho wiitei when stationed m the distrut on forestiy woik 

Little geological woik has been done in the distiu t, but tousuh lable 
assistance can be derived fiom various ropoits on some scattered mining 
“shows" associated with the edges of the gianitie intiusions Tho 
nearest systematic surveys south ot the area are those cained out by 
Reid,^^ Reid and Morton,” and IIill-” on the eountiy between Esk and 
Ipswich It is probable that the Esk senes oL shales and conglomerates 
form a eontinnoua belt from Eak to LinviUe, and that the Esk andi^itic 
stage foims a praetically continuous strip from east of Esk to btyoud 
doomen in the north “ ” 

The wiiter has attempted to con elate and classify the various rock 
formations of the distnct, but does not regard the olaasifioation as either 

* A contour map of the area, together with a more complete account of the area 
with dotailB of actual outcrops, portion nnmbore, dwcriptiona of rock Bpeeunen«t 
and ot^T important thougl minor dctaiJa, haa been deposited m typeeeiipt form in 
the hbmry of &o Soeietyj and wlU, it ia hopedi be found useful by future workers 

I 
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4H>mplete or final lie hopes, however, that this paper will serve as a 
basis for furthei work, and that it will assist in the geological mapping 
•of Queensland 


11 —THE HlilSBANE SCHISTS 
What are k gaideil as out( lops of the Ilnsbane Schists appear north 
of the area at Wondai and Manumbar,^' and m the south near Crow's 
Nest,'-' whilst east of the aiea Brisbane Schists form a huge belt^' An 
outoiop ol typical light -blown hard schistose sliales of this senes occurs 
along Bock> Cioek wheie the Yarramau-Nanango load crosses it, they 
btnke N N W and dip 80® E In the creek bed jasper pebbles are found 
some ot which cany radiolanan casts On Poi 202 Cooyai, serpentine 
rock may be seen in an old shaft Outcrops of Ijpical and almost 
veitical N N W -striking schists aie to be seen close to Yarraman town- 
ship, on the Tipper Yartainan road A considerable extent of slates, 
hard sandstones, and quart/ites outciop to the noith and oast of 
Munango, and these also api>eai to belong to this formation though 
Builds^ regarded them as belonging to the Gympic Serus 

III— THE GYMPIE SERIES 

A niimbei of patches of massive, jointed, hard, hne-grainod, dark- 
eolouK d, bluish grey to black mctamoiphosed slates of sotnew^hat doubtful 
age outciop in ^u^lo^b placis in the distnct, fiequently associated with 
gianite intrusions lisnall} no dip or stiike is discernible Fine quarts 
viins niiiy be seen in this roik, which is ugarded as belonging to the 
Gyiiipie Senes on iU count of lithological similauty with outcrops m 
other paits ot llu distnct* which contain fossils 

\ typical ouleiop isseih close to Benaikiu lailway station Ihiitlier 
oiitciops have Inni described by Ball'' ** irom the neighbourhood of 
Taiomco Mr Ball's woik li.is been lacorpoiatod ni the accoinpanMiig 
map 

WcAcial pukhcsol these Hlaty rocks inav be obsciscd between Benarkin 
and Yarrumnn (ireek The> strike loiighly NW, and are practically 
veitiuil Then positions arc given on llie map 

IV— THE KSK SEKIES, ANDESITIC STAGE 
T base to nport the find of llu Goomen Voleauics farther to the 
soulii tJian niaj)ped by Mi Reid in his report ” Typical andesitic 
agglomerates and intiusive andesites aie lo be seen near Marbletop 
cast ot Nanango, and on adjacent lands The following is Mr A K 
Denmead's description of a inicroahde of a specimen taken from near 
the boundaiy between R 456 and the northern end of E 299 Avoca — 
fluc-grained rock exhibiting a pronounced fioidal structare under 
the microscope The groundmass consists of rods and needles of plagio- 
clase, epidotc, magnetite, and chlorite m a more or less devitnfled glass 
There are phenocrysts of plagioolase felspar, more or less decomposed, 
and of hornblende partially or entirely converted to a maos of chlorite 
andepidote Name andeaite " 
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The whole of this area is made up of intruuvo andesitea and massea 
of andeaitio agglomerates (or perhaps tuffs) which occur on top of the 
Brubane Range and in the beds of Bumettine Creek below Probably 
the western boundary of the series passes through Por 279 Coolabunia, 
and west of Paradise Creek in R 299 Avoca (51v) It will be noticed 
that an imaginary extension of this boundaiy line leads roughly along 
the Blaokbutt Baugp for about eight miles There is thus the possibility 
that this range is a fault scarp There is mwh evidence of faulting 
showing in the railway cuttings between Benarkin und Linville 

The writer was able to follow the andesite senes continuously south 
from Goomeri to the hrad of the Brisbane River and beyond Mount 
Stanley at leacit its fur as the junction of A\oca Cieek i^ith the Brisbane 
Bivei Thib senes co\crb a wide area and consists of massive andesitic 
agglomeratts and lutiusives with perhaps tails, &e The agglomerate 
IB perhaps the most common type, and along the load from Goomen to 
Mount Stanley down the Hrsbane River (west bianch) it consists mainly 
of angular fragments of andesitic rock embedded m a matrix ot what 
a])peurb m the hand specimen to be lava and peihaps also consobdated 
tuffaeeous material 

On the east bianch of the Biisbane Rivci a few miles below Mount 
Qibbaniee, the agglomerate consista of pebbles iiom \ery sniuH up to 
boulder size embedded in a matiix of andesitic (T) lava The pebbles 
arc bomctimiB pinkish, due probably to oxidation, but many aie of giey 
andesite which exhibits phenoerysts of plagiocluse and pyioxene set 
m a fiue-giamed grouiulmasa Occasional pebbles of milky quartz and 
chcit also occur Along the i^est blanch tin* waies is sism iorming cliffs 
in seveial places, and disiomted and iriigulai bedding may bo seen 
There docs not 8et*m to be any definite tlq) oi stiike, but joint planes arc*- 
numerous Nevei tlieless one tan sometimes makf* out a general N and 
H trend and a geneial dip of ">0 GO^ K N E enii be obseived on T R 50v 
Rands' and Jackson® have visited Gooioominm Pieck,-' which rises 
in the Brisbane Range iienr the eastt in edge of the andesite belt These 
geologists atiidied the oie-bodies which exist theie and described the 
country rock as flne-gmmed dionte Recently the aiea has been mapi>od 
by MeQiath and Jenning-*,*^ and then reports mditate that generally 
speaking the rock on the wobtein side ot Bunya Ot'ck on R 154 Gallan- 
gowan IB a porphyritie hornblende andesite, whilst that on the easteiii 
Ride IS a more typically textured andesite This distmction also holds 
for the northern end ot R 329 Avoca Near the head-waters of Gooroom- 
jam Gieek there are grunodiontie intrusions m massive diontes Tn 
short, this locality seems to have been a centre of disturbance, on the 
edge of the andesitic belt 

V— THE ESK SERIES, SHALE STAGE 
The next senes of rocks to receive consideration compriseB a number 
of outcrops of shale and conglomerate mtuated as follows — 

(a) a large outcrop m the vioinity of Tarong This aeries coo- 
sists ooaz^ ooni^cnnerates and shales The pebbles are made up of 



22 raocEEDiMOB or the botal bociett of Queensland 

rhyolite, chert, &o some large (12 in (bam), but usually about 
3 in diani and smallfr In some places a slight secondary pressure 
or chemical zuetamorphism has produced a gntty textured quartzite 

(b) An outciop of gioy shale and conglomerate occurs on Por 25 
(Jooyur, and dips 15° E N E 

(c) On TR H69 (>ooydr, at the head of Oaky Creek, eonglornorates 
^cly similar to those sc in near Turoug outcrop They arc definitely 
ovoilaid by basalt on the eastern corner of the reserve The Spring 
Clock goigo neai-by, which is a couple ol hundred feet dc^ep, is cut 
entmly m basalt The relationship of this conglomernle bod to the 
gianite was not dotciniinod, but the c oiiglomerate is almost ceitainly 
younger 

(d) a patch of < ouglomc'rnte and shales occurs on Upper Yanaman 
Crock, acconipaniocl by a small sc'am of steam coal in Poi 84v The 
seam is said to be about 6 ju thiek and is accompanied by fosbils An 
analysis of a sample ot Ibis cool gave thc^ following results — 
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The conglomerates exposed in the gully consist of numerous pebbles of 
typical Bisbaue Hohist, of typical black slates like those regarded as 
G^mpie Senes, of sandstone, banded cheits, milk> cpiartz, rhyolite, &o , 
set in a sandy oi mudhtone matrix The touglomerate beds are mingled 
with laytis of guts, sandstones, and shales, and exliibit current bedding 
Much secondary red fenugnious staining has been produced by per- 
colating waters Mr HalP^ has also examined this locality and he 
quotes dips of 10 to 15° N N W on Yaiiaman Cieek 

(e) Vciy similai coiiglomciate beds aie seen near Kooralgin, these 
dip at 25'’ S E This outcrop is also oveilaid by a large outciop of basalt 
m Poi 153 which appeals to be intrusive in this locabty 

(f) Mr K P McGrath,-* has mapped an aiea of fossiliferous con- 
glomeratic shalc*s along Moonaiiimbi Creek in R. 245 Monsildale which 
aio probably assignable to the Esk Senes Conglomerates are also to be 
found farthei south ” 

(g) J.uk=* mimtioiiH conglomerates below basalt on Por 5v Hurran- 
dowan 

On lithologual giounds the wiitir regards all these outcrops as 
belonging to the Esk Shales (fpswieh basal eonglomcratp stage) 

Esk shales outcrop on the southeily slope of the Blackbutt Range 
and are seen along the Linville-Benarkin railway and along the main 
road* An ezammation of the railway cuttings revealed that there was 
much evidence of faulting in tins locality, the dips varying considerably 
oyer short distances 10° E to G0° R being approximate limitsi, wHh a 
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general stiike NNW The beds are oouglomeratic with pebbles of 
chert, rhyolite, and what appear to bo fragments of Brisbane Schist 
and Oympie Slates, but no granitic or bdhtc rocks Fossiliferous beds 
are present Nutneroiis mterbedded dark greywackes occur, notably 
between the 75-78 mile posts Some aie uaiiow bauds, others thick, 
the venation langing from 10 to 150 ft These gieywuckes can be 
legarded as sandstones composed of quartz, felspai, lock fragments, and 
other detritus from some weathered basic lock Typical Ksk shales and 
congloruerati*H outcrop at several points along the Biisbane Valley 
railwav south of Linville 

A specimen of a basK rock tioin pait of tho ( Ksk Uenes, collected 
iieai Burnt TIill Foiestry Barracks (position marked on map with an 
asteiisk), was sectioned and described foi mo by Mi Deninead as 
follows — “A clastic rock composed largely of fiagincuts of andesite 
and of hoirie ilne-giain sedimentary rock (slate or shale), paitially 
kaolinised felspai <r>stals aie numerous Very scarce angulai quartz 
fiagments also occui The few feiro magnesian minerals aic very 
decomposed and aie now represi^nted by leaves and irregular imihsos 
Dt eblonte whuh occur inteistitially A few iron oie fragments are 
piesent The gioundniass is not clearly defined Thi rock is an 
andesitic tuff 

VI— IGNEOUS ROCKS 

The Igneous locks of the area aie lathei complev and not easily 
coll elated Three mam types can be distinguislu d, and are indicated on 
the map — 

(a) a bciies of grey granodioiiica which aie younger than tho 
intruded (lympie Senes but older than the overlying Esk 
beds 

(b) A seiieb of andesitie locks w^bieh, to avoid contusion, are 
teimed poiph\ rites, though some outcrops aie perliaps not 
pieijhclv true to label These locks aie appaiently closely 
a&souatcd with the granodiontes 

(c) The basalts, which outciop along the Cooyai Range and 
elsewhere, and which are younger than the Esk Shale Sei les 

(A) The Gb\nodiorites 

These lotks usually contain a suffleiency of (piartz, though Mr Ball® 
quotes syenite fiom the foot of Mount MeUoia and from othei localities 
Associated with the granitc*h, too, are small flows of tra(*hytes and 
rhyolites The Taromco, Nauango, and othci ureas have been mineralised 
and several shafts have been opeiated in the past foi ores of copper, 
silver, gold, and other metals which arc found iii close proximity to the 
granite outcrops 

Numerous outciops of granodiontic rocks are found in the area, 
and all those so far described* are marked m on the aceoinpanymg map 

* A fuller deKripbon of the outoiope will be found m the original typeoeript 
of this paper deposited in the Soeiety's bbrory 
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Those described from the Nanango Goldfield,^ ■ Taromeo district • « 

Gooroonijam Creek,* ** Mount Monsildalc,^ •“ Jnmiia Creek ■ Kunioon,*^ 
and Dattu Dattu,* arc taken from hteratuie, the remainder are 
personal observations 

In several localities >^here the granites inlrnde the (1) Qympie 
Benes an interesting t>pe ot contact bieccia is found in the granitio 
aureole Examples may be seen on the Gilla-Eooralgin road and old 
Yarraman-Nanango stO(k route The contact zones are marked by ont- 
crops of laminated serieitiseil ihyolites associated ^ith peeuliai voleauio 
agglomerate consisting mainly of a dark feKito containing much quartz, 
small phenoervsts of felspars, traces ot mica and fen o-inagnesian 
minerals and xenolifhs of other associated locks On Cooyai Creek in 
Poi 42v du\ion stiiictuie js elearl\ seen in felsite associated uitli 
altered andesites The same phenomenon is described from other 
localities ^ ^ E^ndently the pum lung magma distends and cuts the 

country ro«k and pioduces a crash bioccia which ib then indurated and 
a kind of vobanic acrglomerate is fornietl {cf Tjriell, “Prmcipleb 
ot Petrology,” p 20 ) 


(B) Trn Pobiuiyuitfs 

III numeioiis places in the area the giunoiliontcs appaicntl> pass 
continuously into poipliyntes Thebe junctions, howcvoi, need special 
intestigntion Miss 1) IIill (personal communication) has examined the 
junction ot the gianite and the porphyiite at Cooyar Creek ciossing, 
ami considers that the granite is mtnisivo into the porphyiite The 
poii)h>nte outciop is taiiU typical of ihosc in the district, and consists 
ot plienodvsis of plagioelase undei going sausMiritization, small pbeno- 
eiyats of chlonlised amphilxile and sinall ciystals of pyntc may also be 
<»bserved Birnilui inateiial oiitciops in Poi 42 Cooyar and at Dm Din 
(C and WR 54 Coovai) At 83J m on Ihc Luiville-Benarkin lailway 
n basalt containing felspar, olivine, ilmeiiite, seioudaij quart/, epidote, 
and pynte may bo srtui associated with u gianitic lulnision 

(C) Tnr Basalts 

BnlP describes a fayalitc basalt fiom Mount Mcllera near Taromeo, 
he regards the mountain as the site of an extinct volcano, and notices 
that “the lava flows have not passed ovei the li>bwi(h beds but abut 
against their edges as against a chft (but probably they aie of later age 
than the Tpswicb) “ 

The Cooyar Range basalts (or andesites) are fairly typical in that 
they weather to give a red loam sod, and also because they contain, m 
some localities, numerous inclusions of foreign rocks, and when this 
agglomerate weathers it exhibits a curious “puddingstone*' appearance^ 
patchy white xenohths standing out in contrast to the weathering matnx 
proper, which is of a ferruginous red hue This basalt extends all along 
the Cooyar Range and for some miles on either side It overheg the 
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conglomerate beds regarded as Bak Senes and also overliea'^granite It 
peters out towards Nanango It is probably contemporaneous in age 
with the Mount Mcllera basalt, with the Tingoora and Boat Mountain 
basalts,'* and with the J^Iain Range basalts — that is, with the Upper 
Tertiary basalts of Professor Richards Specimens from cliff boulders 
fiom R 510 (Iv) at the head of Cooyat Cieek piov(d to be basaltic 
glass 01 tachyhte, associated with which is an ironstone rook of a slag- 
liho appearance. From the nature and position of this outcrop it seems 
probable that the junction of the Qioat Dividing Range, Bunya Moun- 
tains, and Cooyai Range is the seat of a Tertiary centre of vulcanicity 
(See Ilarker, “Petrology for Students, “ p 207 ) 

The Bunva Mountains appear to bo oomposecl entirely of basalt 
Jack** describes basalt from the mountains at the heads of the Boyne 
River, Jumna and Jronpot (Vooks Ho mentions, too, that sedimentary 
strata occur mterbedded with the basalt flows on the slopes leading up 
from Jimbour to the Bunyus 

On part of S F It 316 a somewhat curious agglomeratic rock exists, 
m the hand specimen fragments of chert, slate, &c , may be seen set in a 
daik groundinass, and the rock is not unlike specimens tiom the Esk 
andesitic stage A sample of this lock sekeied from the wotitcin end 
of Por 53v was sectionf»d for me by Mr A K Denmead, M Sc , and his 
report on it is very interesting — 

“A medium-grained lock of even texture with the following minerals 
in Older of abundance — 

1 Felspar usuall> much haohmsed, where lecognisable belonging 

to the jdagjoclav gioup Occun m sub-id lonioiphic to 
extifiiKly iiregular mdividuals One or two individualfi of 
fi(sh potash felspar (uiierotline) occur in the section The 
felspar constitutes about one-thnd of the rock 

2 Augito in irtegnlai individuals with a maximum length of 

one milhnietie, colourless to pale green — about one-tenth of 
the rock 

3 Hornblonde in small biown grains souieuliat less abundant 

than augitc 

4 Quartz usually largo augulai giains 35-40 mdividuals in the 

section (which is one inch miuare) 

5 Chlorite occurs as interstitial material and as a decomposition 

product of ferro-magncaian minerals (oluinel) 

6 Biotite occurs sparingly 

7 Magnetite 

8 Umenito altenng to — 

0 Lencoxene 

10 Pynte very sparmgly 

11, In addition to the foregoing there are fragments of alate^ 
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*‘The i^k hRb cvidontly been doiived from a basic or intermediate 
rock and fraf^inents of quart/ and blate have been added It is not a tuff, 
for theic is no nshy mateiial It possibly could, however, have been 
derived from <i tulf by a process of natural elntriation " 

Tt will be noticed that this outcrop is bounded on the east by a 
granite jHiiphyiito (omphx, on the north and bouth by rhyolite, and 
about a mile oi so to the west h> Brisbane Sdubts One hesitates to offer 
an explanation as to the relationships oi this lock to the others m the 
distiut, suffice it to state that examplob ot it occur in numeious places 
along the andesite granite bouiidarv troin SFU 316 to Yaiiaman 
lailway yaid, wheie it bliows lomtiug, piobably due to faulting It 
should, peihaps, be considered as part ot tlie poiphyritcs 

SUMMARY AND (m^CJjUSIONS 

Jt is customary to give u set oi conclusions at the close of a papei 
such ns ihih , but the writei teais that the fne Is whu h he has to offer are 
too incomplete to suggest any leliuble liypothest‘8 which would correlate 
all the locks of the disliict Eyen the geological boundaiics on the 
accompanying map aie latgidy iiitei (lolaled However, a biici discus- 
sion of the lock sequence may pioye useful to futuie woikeis 

The oldest lOfks m South (jmenslaiid are the Brisbane Schists, 
which ioiiii a piiutieally continuous block to the east of a line joining 
Pine Mountain to Kilkivan \ii oiitdop of this spries oc<uis between 
Yartaiudu and Woiidai 

Between ^aimiiian and Esk tlieie are se\eial oulciopb of slates 
which piobably belong to the Oynipie Seues, whetliei they are deposited 
si/ie or aie faulted into then piesent position is not cleai 

The age niul meaning of the |K)i]ih>iJte intiiisions is not cleai, 
they siM*m to be oldei than the granodioi ites, and might possibly be 
idated to the massive Esk «in(i(*sitic stage failhei east 

Theie is doubtless some siguiflcaiue in the fael that the Esk 
conglomerate beds of the distiict contain numeious pebbles of milkv 
quditz, jospeis, Brisbane Schist, Qjinpie Slates, iliyolite, &e , but very 
few, if any, basic pebbh»fl, with the notable exception of some mtei bedded 
greywdckes The conglomeratos ovcihc the gianitic lutiusions but are 
overlaid by the (t) Tertiaiy Uooyai Basalts 

It giyes me pleasure to expiesh my giatitude to Miss 13 Hill, M Sc , 
for references to literature and for helpful entieism , to Di W H Biyan 
foi encouragement and advice, to Mt L i) Ball, B E » foi hind permis 
Biou to utilise his unpublished sketch-maps ot the district , to Mi A K 
Dennieud, M Sc , for very consideiable petiographic and other assist- 
ance, to Mr E II F Swain foi hib consent to use information from 
forest surveys, to Mr P E Connah, PTC, for the analysis of the coal 
sample from Por 84v , and to Mr C Woods and Mi H Everist for aid 
drafting the map and section 
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The Development of the Esk Series between 
Esk and Linville. 

With reference to the Poutble Occurrence of Wm'kable Coal 
By Dorotht IItixi; M Sc , Rcsedrch Scholar, University of Qneenaland. 
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I— INTROUTTUTFON AND ACKNOWLEDGMENTS 
Tins ork w as cun icd out by the author while holding the Scholar- 
ship foi tlie Kiieouingeniont of Original Research of the Univeisity of 
Quoruslatid, field exponses being defrayed bv a grant from tho 
Cominonwoalth Couneil for Scientific and Industrial Reseaich, the 
luttoi beili^ made so that tho possibilities of coal in the Brisbane Valley 
might be explored The country dealt with extends from Kipjier Cre^ 
and Bellevue on the south to Avoea Vale and the heads of Sheep Station 
Creek on the north The average width is 20 miles, and the length 
38 miles, making a total area of 760 square miles Half of this area 
(about 380 square miles) has been examined in some detail dnniig the 
ten weeks’ fieldwork, but the other half, on the east of the Brisbane 
River, has only been touched upon, as may be judged from the few- 
geological data appearing on that half of the map 

The method of working was on horseback from private homes and 
hotels, one eminently suitable for the dwinct whieh u eloaely aettle^t 
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wlule for the outlymg Happy CreA area a car camp waa arranged, from 
which the work waa again done on horseback 

In investigating the possible occurrence oi coalfields the following 
method waa adopted — study waa made of the tectonic atructutes of " 
the area, of which previously little had been known , and, concurrently 
with this, the lithology of the different ti pea ot sediments was examined 
with a view to determining the conditions of deposition oi each From 
the knowledge thus gamed, localities favourable for the occurrence of 
coal were deduced The locaLties thus determined were then examined 
m as much detail as tune permitted for traces of coal 

These mvestigations forced one to the conclusion that conditions are 
distmctly uniavourable for the occurrence ot a large field of coal, but it 
IS possible that small occurrences capable of allowing small collienes 
to supply part of the needs oi the Biisbane Valley, including those of 
the lailway line, may be found in bomo of the synclinal aieas But, 
apart from this rather negative economu value oi the mvestigations, it 
IS bebeved that the data collected duiing the couise oi the work have 
more than justified the time and money spent in the held, for they torm 
a vciy important addition to the knowledge oi the tectonic and volcanic 
geology oi our Tuosaic deposits 

The ho8[ntality and cordiality oi the people in the Brisbane Valley 
made the woik very pleasant In particular 1 wish to thank Mi and 
Mrs T J Coleman of Toogooluwab, Mr and Mrs B Q White ot 
Moorabool, Mr and Mrs Qeorge Graham oi Kttswold, Mib Moote and 
Miss Moore of Gobnton, Mis J 11 McConuel and Miss Ursula McConnel 
of Cl csbbrook, Miss Gardner ut Dmgy at ra, Mr Marsou and Mi Launder 
of ToogooLiwah, and Mr and Mis B Wh^te of Happy Cieck Their 
geneioub hospitabty and ready assistamo made the fieldwoik beem like 
a pleasant holiday amongst fi lends, and it wah with i egret that the last 
field excursion was completed 

Mr C C Morton, of the Geological Survey of Queensland, most 
kmdly made available to mo his unpubbshed reconnaissanee mujis of 
the area between £sk and Ottaba, and the Great Moieton Fault Area, 
while the Bev C H Massey and Dr Biyan have given me dip leadings 
along the mam load fiom Ebk to Benaikin Dr Br>au also lead the 
manusciipt and suggcbtod many impiovcmentb 

II— PREVIOUS WORK 
(A) Bibuoobafht 

In published work on the Bribliane Valley, short rcicrencea only 
to the Mesozoic rocks may be found, since the chief object of the reports 
has been to deal with mmeral occurrences in the PaUeozoic rocks 

(1) 1886 0 Stutchbury 16th Report, N S W L A Papers, vol 1, 
p 1186, This desonbes traversal made from Kilcoy down the valley 
hf the Stanley Biver, and from Kileoy w^ to Cobnton, tmix Colinton 
Bttlfotir'i (Wallalky) and Jeromeo (Taromeo) Creeks to Bmera' 
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(Boonara) and Boubyjan Unfortunately this report is not of much 
BHSistance owing to the rather indefinite usage of the terms “porphyry" 
end “trap” and to the difficulty of placing exactly ;ta localities But 
Stntchbiiry seems to have been the first to recognise the important 
felspar porphyry senes intruding the Meso/oic Coal Measures 

(2) 1802 R L Jack and B Etheridge GSQP 63, “The 
Oeology and Palieontology of Queensland and New Guinea " In this 
the only rofeienccs to the area under discussion are to “Colmton" and 
“Kilcoy Range above Cieshbrook," both as fossil plant localities 

(3) 1001 L C BaU’s Annual Report, ARCS for 1900, OSQP 
150 The leport has notes on a lourney irom Esk to Taiomco over the 
Blackhutt Range, mentioning “trachyte (t) tnfls and ( t) sheets” in 
the Mesozoic Goal Measures on 'Wallaby Cr»ek and on the climb up 
the range 

(4) 1901 C P V Jackson “Mines neai Edc,”QGMJ,pp 466, 
468, 469, and 530 This refeis to Palaeozoic loeks only 

(5) 1003 W E Cameron “The Dattu Dattu Mine,” QGMJ, 
p 188 This also refers to Paltuozoic rocks only 

(6) 1906 L 0 Ball “The Upper Brisbane Valley,” QGMJ, 
p 470 This contains a short reference to toaly outcrops in the Trias- 
Jura at the head of Wallaby Creek, and on tho Esk-Nanango road 

(7) 1012 L C Ball “Mines in the Parish of Taromeo,” Q Q M J , 
p 111 Here Ttias Jura rocks aie desciibed lying unconformably on 
Pormo-Caibonifrious sedumnts ncai Taromeo Station 

(8) 1012 E O Marks “Prospects of Coal a1 Esk,” QGMJ, 
p 322 Di Maiks rcpuits unfa\onrably on eertiiin indications ol coal 
tioar Esk 

(0) 1012 E 0 Maiks “On the Geological Age of South-eastern 
Queensland Volcanu Rocks,” PRSQ, p 139 A M«‘so/oic age la 
advocated foi eeitam tracliylcs near Esk 

(10) 1916 II C Richards “Volcanic Rooks of Mouth-eastern 
Queensland, ” P R S Q , vol 27, No 7 Places the trachytes above 
(Maiks, 1912 (9)) into the Tertiary 

(11) 1918 A B Walkom ‘ The Geology of the Lower Mesozoic 
Rooks of Queensland,” Fioc Lmn So» NPW, vol zliii A short 
reterenee is hoie made (p 55) to the belt of rocks between Esk and 
Cooyar Cieek as Walloon 

(12) 102) J H Reid and C C Morton “The Geology of the 
Country between Esk and Ipswich,” QGMJ, p 7 They define the 
Esk Senes from its occurrence south of Kdc, os follows — 

fEsk Trachytes 

Esk Series — > Esk Shales and Bellevue Conglomerates 

I Qfo/rA 
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(18) 1926 H C Bichaida ‘‘Yolcamc \ctmty in Queenaland/* 
AAAS, 1924, p 285-287 Beid and Morton ’h (12) placing ot tLe 
Esk Trachytes as Mesozoic is criticised 

(14) 1927 E 0 Maikfl “Streams and Their Past,” The Qnoeus 
land Naturalist, vol vi , No 2, pp 28 and 29 Here the Brisbane River 
and itb tnbutariGB are discussed with reference to geological stnictuicm 
possibly determining their courses 

^15) 1930 Doiotby Hill “The Stiatigraphical Kdationbliip of 
the Shalrs about Esk to the Hodiments of the Ipswich lia&in,” P RH Q , 
vol xli , p 162 The Esk Senes is redefined for the area south of Esk, as 
tolloWH 

{ Esk Shales »» Bellevue Conglomerates'^ Basal 
Ipswich Conglomerates 
Acid Tuff Stage = Brisbane Tuff 
Andesitic Boulder Beds 

(B) UNPLTBtiisnED Work 

In addition to the above, Mr C C Morton did some prelimmaiy 
mapping in the area between Esk and Ottrba, and along the Great 
Moreton Fault Area, and kindly made available to me his data Rev 
C H Massey and Dr W II Ilr>''an have given me notes of outcrops 
along the main road from Esk to Bciiarkin, and Mr E C Tommerup 
has prepared for publication a papei on the country at the heads ot the 
Bnabane Rivei, to the north and north-west o^ Linville 

111 —physiography 

Physiogiaphicall} the area shown on the map consists of a long 
tiongh ot Triflssic seebments set m higher walls of Pahpozoic rocks 
In the western wall, head a numbei ot stiiains which run 1o the centre 
ol the Mesozoic trough as the western tnbatarica of the Biisbnnc River, 
wh'eh flow's m a senes of short menndeis m a general Bouth-tastirly 
diicclion about tlio axis of the tiough Th( general direction of these 
tributaries is noith-easteilj', nt right angles to the stnke of both Puljeo- 
zoic and Triassie dejiosits Those Htreams headir g m the eastern Palceozoie 
highlands have a geiuTal w^caterly couise, and lun into the Stanley 
Rivei and the Brisbane Ri\ci below its confluence with the Stanley, 
which flows southerly close against the eastern faulted junction of 
Tnassie and Palreozoic While in the schists, however, the Stanley 
follows a westerly course 

The general direction of the Brisbane River la a straight north- 
westerly line with meanders of short radius to eithei mde Prom 
Avoea Creek to south of Moorabool the position of the river has been 
determined by the Colinton axis of disturbance,® and possibly also by 
the Neara Creek Disturbance The junction of the Upper and Ijower 
E»6t Senes closely follow b the course of the river 

The northern pari of the Eastern Border Fault is responsible for 
the course of Sheep Station Creek 


* Marks, Ifltjif* Tho Qld Naturalist, vol. vi. No 8, pp 88, 20 
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The divide between the Brubane and the Stanley is fomed by 
the ToogDoIawah mountaina (Kilcoy Range) iiauig to over 2,000 ft.; 
le , it IS higher than the highlands of the schist walls This height of 
Tnassic sediments is due to their intense hardening by intrusions of 
felspar-hornblende, pori>hyry, and granodionte along a line of 
disturbance 8o sudden is the rise to the range from the surrounding 
country that eiosiou at the hi ads of streams has cut high canyon 
walls (eg, Black Jack’s Creek), while one mile downstream the same 
creek meandrib about lu its own alluvial plains There are many 
unuealeable cliffs on the eastern side of the range also The streams 
running into the Brisbane River have a general south-westerly course, 
while those running into the Stanley tlow easterly This divide is ranch 
cloftoi to the Stanley than to the Brisbane, so that the fostner is oonfiiied 
on both sid(*s, and m its lower course has had to cut its way through 
rhyolite and a laige granodionte intrusion, foiming the well-known 
Stanley Gorge This is m strong coni rast to the Biisbane River, which 
has gri^at wide alluvial flood-plains 

The important topographical units arc thus three — 

(1) The bordering highlands of Paleeozoie rocks, 

(2) The basin of Tiiassic locks, with its unayinmetiioally placed 
ba( kboiiL , 

(3) The Toogoolawah mountains (Biisbane-Stanley Divide) 

When the sti earns head m the Paloeo/oic rocks, their feeding gullies 
are V-shaped, slceply inclined, and of varying heights, while the tops of 
the ridges on which they aie eiit are approximately equal in height 
(which might pcihaps be logiiidod as evideme ot a pre Mesozoic erosion 
level) Tile sti earns themselves in tin schists have rocky banks, or narrow 
flood-plains built up of angular pebbles, hut wlieu they flow down on 
to the Ti lassies the^\ have wide alluvial flood-plains ot black soil, in whicli 
tiny die toiistuully chauguig then couisls The gicat flood-plum of 
Crrssbrook Greek is one of the most noticeable of the topographic 
features It is wider than that of the Brisbane River itself 

Thus the noimal erosion ot the Tiiussic lorks is a matuie type, but, 
when they Lave been hardened by intrusion, youthful forms le^t (os 
seen in the Toogoolawah mountains) A line of hilU, the Mooie-Uarlm 
ridgea, runs NW to 3E clobc to the wehtein baii^ of the Brisbane 
River, crossing the river and i mining east at Ilailm as the Stagliumt 
Range to join the Toogoolawah mountains , and this line shows topography 
characteristic of steeply dipping differentially hardened basin sediments 
A unular line of ridges runs from Ivory’s Creek through Toogoolawah 
snU Ottabi 

A second type of highland in the Triasaics la due to the differential 
hardness of the umntruded sediments when trachjrtes are mterbedded 
ThiO latter weather into long ndges when the dip is pronounoed, and 
' into flat-topped ) ills when the dip is negligible Thus the rough oountty 
forming the foothills to the Bladdmtt Range and the high banka of the 
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Bnsbaiio Bivei at Wheelei \ me due to traehytes mterhe<(ded 

in Bcdiineutfl with lapidly changmg ibph, ^hile the imigcs about Coat 
('reek settlement o\ie then altitude to the cappin^y of gently dipping 
Tnassie tiaeh>tp 

The topography on the cast ot the u\ei iioi th and noith-utst of 
the Staghutst Bnuge is mobt stukiug but monolonous Tt consists ot 
spheiual, couiual, oi olliptual humps using with aunate (eoinev) 
profiles out of U-hbaped gullies They reach no gieat height abo\e thesf* 
giilliea (so 100 ft 1, but then lonvcx piofiUs give them a foiindding 
steepnes^N They form excellent gia/iiig (ountiy Tins ih tin* \iidesitie 
Bouldd He<l type of tofiogi dpli\ , and is peiHistent fioni (hegoi s Cieck 
to Monsildnle (Teek When it haidened by iiitiusion, oiih tlie si/e 
ot the luuup IS exaggerated 

Tiitiai^ nitiusions into ttattish Tiiassie tiaehvtos account toi the 
liUHt Aloiint Esk mass ovei looking Esk fiom the east a Tertiaiv ihsolite 
flow foi the steip hill ojipositi Ottidm station while a development ot 
fliiidcd thvolitp foiiiis tliL divide between the t'usshiook and Biviraba 
watris 

Die Bmidanha saudstone ni tin south weathcis to eharaeteriatic 
mild “ riawkeblmi V ’ foiins, duo to tin massive naline and gentle dipb 
Tt IS iioh in spijugs 

Th( whole of the tiough of Mesozou sediments iorms excellent well- 
wateied glazing and diuivnig (oniitiy whili the value of the western 
wall of Pdheozoic locks Ijob inamK in its tnnbei lontent Tt is not well 
watcrid, and is niiuli loughcr than th( (ouiitiv m the trough, and 
(onsecjuently is of niueh Jess value 

[V -TB(TONIt’ STRrerrURE 

The Esk Weiies (ol Tnassic age) lx tween Esk and Linvillo has been 
tiongh-taulted into Palapozoie locka along Iinc»s paialhl to the geological 
giain of South-onslem Queensland— le, north-west The Esk Sc ties in 
the trough may be divided into two tontinmnhlc units — ^tho ITppei Esk 
Senes,* including tlie iiorthein lepresent ilivei of lioth Aeid TnlF Stogef 
and Esk shales, and the liowei Esk Series f Andesitic Stage or Andesitic 
Bouldei Btsls) The distiibution of the IJpixT and Lower Esk Senes in 
the trough la lemaikable The Lower Esk Senes is eiituely eohflned to 
the iioith-eaHleni halt ol the trough, and the TTppoi Esk (with the excep- 
tion of ceitain ( ») faulted blocks m the 'I'oogoolawah raountaius) to the 
south-western The reason for this distiibution is not yet understood 
Tilting of the Esk Sorus to the west bi‘foie the tiougli faulting seems 
the moat likely of the many explanations offeung 

* Tlie combination of the E^k ■bale^ iiul Acid luff Btagu into tbo Upper 
Enk Bern^a ia deinrnble in thia paper becanw the work Ims not betn detailed enough 
t<i ^Tt out the uoithrra equivalents of thisr two stages, and for the sake ot 
unifonnity the Amtcsitio Bonldcr Beds ere hero ztf«rred to »% the Lower Esk Berm 

i Proo Rev 8oi vol xli , 1030, p ^60 
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The most stnking tectonic features of the trough are three axes of 
tlisturbanco — the Ottaba axis, the Cohn ton axis, end the Toogoolawah 
mountains distui banco All thioe are represented by topographic high- 
lands The fnst two of thesi* are \ery sharp, fractured antidmea 
aceoDipauied by intrusions along the line of disturbance, and the third 
Will probabl}' piovo to be sitnilai Between these axes and the margins 
of the trough theie are gtntle synclinal structures A development of 
Bmidanba sandstone o^eilies with apparent confomiity the most 
southeily development of the TIppoi Esk Senes in this area, both being 
ln^ohed m the West<*iii Boidei faulting 

At piesent tluie is no e\idenee to show whether the trough-faulting 
diopping down the Tiiassic sediineiits into the Palaeozoic rocks occurred 
befoie, eftei, oi (onteiuporaiieously with the folding and faulting within 
the trough The Ottaba anticlinal fracturing took place before the 
exfnisioii of the Ottaba Terliaiy rh^^olite, and the marginal faulting 
occmied bofoie tlie extrusion of the Ettswold Teitiary rhyolites anil 
after the deposit ion ol the Bundauba sandstone 

(A) Mauoin\l 

(a) Wcntein Btmlei Fault* Hystem and Asi^ociated PaliBozoic Eochs 

This system covers the numbei of intoisecting faults forming the 
uestein houndaiy of the Esk Senes, with downthrow always towards 
the east At Prvde’s Pinch, Rundanba sandstones are downfaulted 
against pyiitised ( T) Perrao-Cailioniferous cherts and tufTs, but on the 
Kippei Divide the fault is overlapped by the Tertiary Ettswold rhyolite 
Noith of the oiitciop of this ovei lapping rh>olite, at (*ressbrook Greek, 
the downthrow side ot the fault (which there luns N N E ) la occupied 
by vertical Uppei Esk eouglomeiates and trachytes These are faulted 
against compact blue foasihferouR calcareous sediments and felspar 
porph yues of uudoubted Perrno-Caiboniferous age, which strike NW 
and dip steeply (75®) to S W Locality A (see Map) yields Momlopora, 
T}achypo7a, and /ophten/fs, and Locality B Moiidopora, Mowrlonta, 
nnd Coniilaiia, with B belli ved to be lower than A The effects of this 
lault arc distinctly visible for half a mile, but then the dips rapidly 
flatten to the noimal hoii/ontal position 

On the Esk-Biarra road the Uppci Esk Senes is downfaulted against 
old Paloo/oic rocks probably equivalent to the Femvale Senes of the 
Brubanc Schists, and a long ndge of hard compact Upper Esk con- 
glomeiatc luns parallel to the fault from the road to Orestbrook Credc 
North oi Cressbiook Creek, almost to Ivory’s Creek, the rectilinear 
nature of the trough boundary is mibsing, and the alluvial plains of 
Cressbrook Creek run up to pink (Eakdalc) granite intruded by blue 
^ diontes and a fine andesite, the junction being an irregularly rounded 
on«e Just south of Ivory’s Creek, however, the vertical Upper 


* Thu ud the other stmetonl names introdneed In thu sad tiie foUowhig 
Bsetions sre n^w used for the ilrst time, sad have beea ehosen with regard to the 
loesH ti e n ja whi^ they are typiesUy dowdopsd. 
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eonglOmeratOB are again seen, and heie they are downtaulted againat 
weathered andoaites, bluish cherts, and (t) ihyolites with a strike 
E of N, intruded by a giey biotitio giamte and a blue dionte (fine* 
grained ) , followed to the west by the red quartzites of the ( 1) Femvale 
Series The fault runs N by W almost to Maionghi Tieek, the vertical 
conglomerates lying against the red (?) Femvale quartzites From near 
Maronghi Creek a fault runs N W to the Ironside Creek dam, where a 
fault coming m from the west steps out the western boundaiy of the 
Tnassics about 3 miles to the west This east-west fault may be called 
Iionside Fault, and appears to have some diffeience m downthrow from 
1 he Maronghi Creek-Happy Creek fault, for traehsrtes are not visible m 
the steeply tilted stiata ot the lattei, while tht v are veiy obvious in the 
moderately dipping strata of the forinei 

The Palieozoic locks west of llappi Cieek and to the south of 
Ironside Creek are a sorios ot \esiculai andesites, slates, bluish cherts, 
and coaisc giits, intruded by blue dioiitic locKs, with an average strike 
of N 30° W , and steep dips in both directions Small quantities of 
gold are being obtamed by washing from the vaiious ciceks on tliw 
development of Paijiozoic locks The fault ciossing the railway line 
near Bcnaikin luns NNW and separates Aeilical Pppet Esk con- 
glomerates fiom gianite, but on the Moot e-Benni kin load the PaUeo/oie 
outcrops Hio olwcured by a deep led laterite 

{h) The Oteat Moteion ot Kasiern Bouhr Fault System 
The authoi has uot touched upon this aica in the field, except at 
Kilcoy, and is theiefoie much indebted to Mi Moiton, who has kindly 
given permission to use his unpublislied mapping oi the lault in this 
map The seveial members oi tht* Uiisbaiie Seliist Foimatiou against 
which the Tiiassie locks aie dowuiaulted mav be found in Mr A K 
Denmead’s “A Survey of the Brisbane Sehist ”• 

(B) CtiNTRUi FaULTINO and FuIiDINO 
(o) Bundanba Folding 

Little lb known of this whcrcvei dips were taken along Bedbank 
Creek, the Bundanba sandstone appealed fiat, except at its most easteily 
outcrop, where it was mvolved m the south-westerly dip of the Ei^ 
Series of the type aiea, and had a dip of 5° SW, and at its most 
westerly outcrop where it was dipping slightly east due to the effects 
of the Western Border Faidt From the nmpping, one suspects it of 
being a long nionooltnal fold dipping SW, tilted easteily just at its 
western edge by the mflucnco of the Western Bordei Fault 

(b) The OUaba Axis of Anticlmal Ftactunng and Intrusion 
This IS a most important structural line Its structural and 
topographic effeots are to be seen m the long Ime of ridges from Ivory’s 
Gredi south-easterly through Toi^^lawali and Ottaba to the head el 
Goal Greek It may be continued to the south-east os the angHe sndasito 
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intrusions nhicli are partly responsible for the weather-resisting nilm 
of Mount Ebk Noith of Ivory’s Creek its effects have not been 
cbslmguished horn those of the western border faulting, and it may be 
that a contmudtiou caused the Stone House Distui banco From Ivory’s 
Cieok to Toogoolawah it forms a bolt over a mile in width of sharp 
anticlinal uparcfaing and fiuctuie, the sediments being vertical or steeply 
dipping la ouc place only (Por 136 par Biaiia) is the accompanying 
iiitrubiou vibible Fiom Toogoolawah to Ottaba only the gently dipping 
ensteiu limb of the anticline may be seen iisuig out ot the Cressbrook 
Creek i1ood-]>lu]ns, but at Ottaba the aiea ol disturbance bioadens 
fFeie it IS aeiompaiiud by igruMius mtrusion divisible into three gioups 
(1) the eastern hoinhleude felspar poiphyiite intrusions of Mount 
llcppo, (2) tin augito andesite intrusions of Ottaba, and (3) the augite 
andobite inluisioub of Pot 28v iiax Biarra, the last being oveilaid 
uneonfoiinablv l)> a T<utJttr> ih^olite flow The sudden intensity of 
tg neons effi^ts al Ottaba has its analogue in the efleets around Moorabool 
ot Ihc Col niton line or a\js of movement 

{() The Hione House Disluthame 
Jt will bi obsoived that there has been a sudden steepening of dips 
10 the north-east at the Stone House on Wallaby (^rerfe, and again, noith- 
webt ot this, 111 the Ijinsille-Honarkm railway line It is probable that 
these effects aie due to the piolongation of the conjoined lines ol distmb- 
aiice of the Ottaba axis of distuibance and the Maroughi-Hapin (Veok 
fault 

(rf) The Coal CfteK Syiichne 

youth ot iMouut Esk, the Eak fledimonts are disposed m a gentle 
uionodme dipping S W To the north of Mount Esk, however a gentle 
synebno ih formod between the Ottaba tiactuied anticline and this 
lUonoehne This stiuctuie mH> be teimeil the Ooal (heek syncline, and 
18 well shown topogiaphieallv, due to the hardness of the mteibedded 
tiachytes It is coxeied to the noith by the alluvial plains of Cie'ssbiook 
Crfck 

(f) The OUn Htn(in}(j tlyucime, the Matonghi Centrally 
Arched l^yucUne, and the Wallaby Synchne 
Noith of Yimbiin, bynclines are again been east of the Ottaba 
fiactured anticline, but heie thiir eastern limb forms the western limb 
of the Colmton fractured anticline Between Ivory's Creek and 
Maronghi Crwk the synclinc ib a simple one , between Maronghi Creek 
and Emu Cieck it has a cential auticlue, and north of Happ> Credr 
there is a long synclme lunuing between the upaiched strata of the 
Stone House Disturbance and the Colmton anticline, to be called the 
Wallaby synclme These three synclines are obvious from the 
topograpy, due to the differential hardness of beds ot sandstone and 
eoudpact conglomerate as compared with shales and more loosely bedded 
bgko^lomerates 

Colmton Ax% 8 of Anticlinal Fraciurmg and Intrunon 
The 8^*^ta affected by this N W -S E disturbanoe may be seen from 
Jjprt ^ f^*^imbun running norfb-west through Qaxlin, CkdiiftoUt 
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Moore, and LmviUo to Avoca Creek Fioui Yimbtm north-east to For* 
124v par Neara, there is a three-mile-wide Ik It of what was once a 
ircntle monoelmo dippin^i^ S W and oxpoaiuff to the cast the Andesitic 
Boulder Beds This han been cut thiough liv at least two lines of sharp 
anticlinal fiactuiing with the concomitant intrusion of many sheets of 
coarse fclspar-hoiublende poiphyiy These are concordant m the steeply 
arched strata and slightly transgressive m those which aic only gently 
lolded The more wcstciJ^'' of these lines, seen m the V^niibun railway 
cuttings, 18 the soutliein end of the Colmtou axis, and the inoie easterly 
niav be called the Neaia Cieek fiacture line The Cohnton line continues 
1101 th- west as a distuibed anticlinal licit about IJ mile wide, similar to 
the Ottaba line (*orc like intiusions aio seen (Hcetion VJI V (b)) ncai 
\uLiuda station, at Cohnton and ncai LinVdii Whoic the intiusions 
file not obvioTifl, much fiactnung with steep dips to oithei side may be 
sicn across the bolt, eg in the toad bclweiii Tlaihn and Colinton, and 
b(t\vc(‘n Colinton ond Moon* The load between Moore and Avoca Cieck 
sot ms fioin the (OUstaiit st<*op NE dip to pass along the steep eastern 
hull) of the HUtieliin This is tlu ease as soi u in the lailwav cutting^ 
ncai Linvillc It iiiav ioasonabl\ b( assumed to be the stiiictmc uoitli 
ot Luiville 

{(j) I hi iUnk hhdiiiue 1 in( 

This is the moie oafiteily of the two hactuic lims nicntioucd iii the 
Iasi pniagiapli Tts effects aic seen in oiitciops of vortical conglonieiatcs 
and shaJ(*s baked b^ the (ontcmpoiam'ons inliusiou of coaise silMike 
ielsptu poijihvjy in Ihe iidgos in Pois Hi, 88, ‘9 par Neaia, and north- 
ui'st along the ri\ei to Neaia (Veek These effects die out lapidh east- 
waids, and in Poi 124v par Neara slight dii»s ol 33® SW are noted 
in the basal Gugoi’s (herk s>iicliiie, in whuh an intiuded sills of 
Felspni poiphMv and uugite nndcsilc tlu lallei fonniug cliffs The 
Neaia t'lcck fiaituie hue appears to he piolonged to the south to Poi 
117 par Cicwsbrook, enusmg a local dip of 60° NE in the otherwise 
^vntlv dipping sediments 

Noilh-west fit Avoca Cicek soft shahs and oonglomLiutis ot the 
Upper Esk Seiii*s <hppiug ot 80® N B aie sem on one side of the iivci, 
nluicas intensely haideiicd andcbitic bouldei beda uuttiop on the othei, 
appaientlv dipping moderately NE Again, on the Anibaby Cieek 
load, one-quarlei of a mile from the iiver, Uppei Eak couglomeratca 
dipping 60° NE are scpaiated from the Lower Esk andesitic boulder 
be<ls by only about 50 yaida of alluvium Ri lotions here may piovo to 
be the same as those in Pors 87 and 124v par Neaia, but the possibility 
of a fault along the ri\ei bed hei< must not 1 m‘ o\eilooked The Neuxa 
l.*rK‘k Distuibanee is alsi) probably continimua to the south-east of 
Mooiabool 


(A) The Toogoolamh Mountai)}^ Disturbance 
At the heads of B(nib and Black Jack’s Cieeks aie seen hardened 
Upper EA aedinlenta conformably overlying hardened andesitic booldelr , 
all beii^ |ilted at 80° to the north-east P'arther west, at th^ rvrtTi 
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the dips were slight to the south-west. Con8eq;ii«Dtl7 w>iq0 faultbtg or 
gliding has occurred between these two places The intmsioiis of horn* 
blende felspar porphjrry, seen in these Upper Bah sediments from the 
heads of Scrub Creek south-east to Mount Goounemngginngi probably 
aoeompanied this disturbance At the “KCB tree,” a noted sniir^ 
mark, a great intrusion of a flue granular rock ooeurs, forming the 
Chwnnemnggirmgi cliffs, and south-easterly from Gtoonnenmgginngi 
the impoitant Mount Brisbane granodiorite outcrops 

Thus the esidence shous that distmbanee on a large scale has 
occurred in the Toogoolawah mountains, but the data are not aulHcient 
to define its natiiii* It is piobebly the most important of all the disturb- 
ances afTccting the Tiiassic sediments in the tiongh 


V— THK UPPER ESK SERIES 

The Upper E&k >Seiies is a seriea of basin sediments and voloonic 
roem which occupies that half of the Brisbane Valley Trough to the 
south-west of the diagonally flowing Brisbane River, and which lies 
between the Lower Esk Series or Andesitic Bonlder Beds and the 
Bundanba sandstone It therefore includes the Esk shales and the Acid 
Tuff Stage * It has been sharply folded about two north-west axes of 
anticlinal fracturing and tilted by the Western Border Fault These 
movements, whose effects are the most, spectacular attributes of the 
Upper Esk Seru>8, have been treated in Section IV The series has been 
intruded along the two lines of anticlinal fracturing by lepresentatives 
of the Brisbane Valley Porphynte Serieat with hardening and freshen- 
ing of the sediinentb and \olcanKs along the central ^ne 

All outlici 01 fault block of Upper Esk Scries occurs m the Toogoola- 
wah monntains, running from the heads of Scrub and Black Jack’s 
Ureeks along the lange south-east to Mount Qoonnerrlnggirmip It 
consists of mobbive couglomei ates, giita, and shales, usually intense!} 
hardened by the numerous mtiuaiona of felspai hornblende porphyry, 
dipping steeply (R0° to 45”) NE, and confoi nmbly underlaid to the 
west by the Andesitic Boulder Beds 

The Uppei Eak Senes lies coiitoimably on tho Lower Bbk Series of 
andesitic boulder beds, as mS} be seen along the junction from Paddy 
Gully to Neara Creek The best locabty for studying this conformity 
IB on Gregor ’b Oeek, where the rocks at the junction are bOked hard 
and masMve (For 124v par Neaia) Here boulders consisting of the 
porphyntie andesite of the true bouldes beds are set in a matrix which 
is clastic, instead of laval or tuffaceoua as in the true andesitic boulder 
beds, This deuotes the beginning of the perkianent change from the 
conditions necessary for the formation of the peculiar ondeaitic bonlder 

beds, to the action of ordinary sedimentary processee, and this point of 
coPfc - 

(fy^< Footnote p S3 
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^b«o^ poist of ^vittioti betireea the Upper hod Ltyirlr Bek Seriea^ 
a^d uie two are thv eloaely tdated. For both are the result of 
acting TOlcanio and sedimentary proeeases, and while the Lower 
might be referred to as the Andesitic stage,* the Upper Eak Senea might 
be called the Trachytic stage In the former volcanic activity was 
predominant over sedimentation, but in the latter sedimentation was 
predominant over volcanic activity, and almost to the same degree In 
the Bonth, at Paddy OuUy, the change from Lower to Upper Edc is seen 
m trachyte flows and tu& overlying the Andesitic Boulder Beds 

Relations between the Andesitic Bonlder Beds and the Upper Eak 
Senes at Avooa and Arnbahy Creeka suggest a faulted junction, i>erhaps 
owmg to lack of data, and more work may show relations like those of 
the Neara Greek fracture Ime t In the aouth-weatem part of the area, 
the Upper Esk Senea la overlaid by the maasiie current-bedded brown 
sihceons Bundanba Sandstones The jni-ction on the west at Oreasbrook 
Creek shows angular conformity, but Messrs. Beid and Moitonf consider 
that on the east there is a slight angular unconformitj The Bundanba 
Sandstone was deposited before the Western Bordei Faulting, and 
piobiibly also before the anticlinal fracturing and intiuaion 

The volcanic rocks mterbedded with the basin sediments oi the 
[Tppei Esk Senes are biscuit-colonred trachytes and trachyte tuffs, with 
an occasional andesite They are to be seen best developed m the 
north-west and south-east comers of the Uppei Esk Senes In the south- 
east comer three flows are to be seen in the ( oal C'leek syncline, their 
tuffaceous representatives outcropping m the Puddj Gulfj monocline In 
the north-western comer many trachyte flows and a few andesites and 
tuffs may be seen mterbedded with the gently dipping massive lOii- 
glomeratcs and guts on Wallaby Greek and just to the noith of the 
Tronside Fault Many sinallei outcrops (to be seen on the ina))} occur 
throughout the senes These locabties are giveu in the section on 
Igneous Activity 

The basin sediments found are dark-green congloineiates and grits, 
olive-green shales, and some caibonaceoiis seams The conglomerate* 
have pebbles of from 1 to 4 in in diameter, set usually in a fairly coarae 
matrix, whieh, like the gnts, conaiata largely of fresh mineral fiagmenta. 
The shales are very fine, sometimes eolour banded, and where readily 
flsaile usually nch in foaail plants of the typical Uppei Esk facies A 
Wonderful locality for fossil plants is the “Bock Pool” m Happy 
Creek, just below the Ironside dam, and nearly all the gmiera and 
species characteristic of the Upper Esk Senes, with home undesenbed 
forma, ocenr here m abundance. Where freshened by mtrusion, tba 
conglomerates show a composite blue colour on unweathered surfaces., 
Whether ^ greenish coloilr of the unaltered sediments is pnmarily due 
' ohmatologioal factors during deposition or to the type of rocks from 
which the sediments wore derived is a problem not yet mvestigated 


* Bsld sad Mortoa, IMS, p B 
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The luvcBtigutiou of th< luteial licholoincal variatioiiB m these 
baam BetlimoDts was too detculod an undertaking for the prebont reeon- 
naimncc It fortuuato, foi futuie studieB, that igneous activity 
recurred at shoit lutervaLs dunug the Uppei Ei^ bodimentation ^ for b> 
tracing these fixed hoiizons continuouslv from east to west and from 
south to uorth (a mattei of some difflcultv and mtere&t owing to the axes 
of shaip fohbng and fractmmg) the sedimentai^ variations inny be 
f hionologi<a]]\ exumituHl and loeality-time-tables drann up showing 
the temporal and simtial distiibiitiou of the lithological types From 
these and from data such as ciUKiit bedding, elongation of pebbles, 
lateral vaimtion m si/e, and in peiccntagt of lithological types of 
pobbles, It should be possibh to dctetnime tho direction of cun cuts in 
the basin, the position of shore Imeh and feeding rivers, uud perhaps 
also moMiiKSits aflfctiug the basin dining deposition 

The l*culd> GnlK section seems to be anomalous m the fineiiebs of 
111*' Msimuiitg Hiid llu thickness ol the l^pper Senes, tor elseuherc 
Jt IS ot nmeh groatPi thnkness and ot luuiJi coarser giuin The 
possibility of Jbnidnnbfi overlaii is legatded as i\orth mvestigatiou 


VI— THE LOWER ESK SERIES 
Tin Lonii Esk Mines, Andesitic Stage oi Andtsitic liouldcr Beds, 
uu iipHs lhal pait ot the Biisbam V^llo^ Trough east ot the Bnebaue 
Rivci, and is Kuomh to continue noith-vcst to Roonain, a diglance ol 
ovi i KM) mibs Wbv it outcrops no taillc i south than ibc Mount Bris- 
bane aica is not vet known Its thickness has »iol been ascei tamed, but 
must be eal( ulablc in tlioubands of Oitt 

LittJo IS knoiMi ol the nio\uiioiits attcrtiug this Hcnes bijoiid 
tho iiUts (1) that it dips genlly and coutoinidbly under the Lppei 
Esk Seiics 1o the south ucst, (2) that it is shaiplv uptiltod at its castein 
faulfid junction vitb the Jtiisliaue Schists, and that some 

distui banco ni tin Toogoolawah mouiit.iins accounta foi an outliei ot 
stteplj tilted I'ppii Esk Seiios It is known to ha\e been mtruded 
hy the Biisbanr Vidh> Porplni alt's nun A\oca Vale, on Qregor’h 
(heek, and m the Toogoolawah mouuloiiis, «ind m these places the 
nifltux of tile bouldei beds is \er\ liaid and trcsli 

Andesitic boukliT liods make up hy far the greatest bulk of the 
Low Cl Esk Meries heiue the leteution of the name Andcaitio Boulder 
Beils to emphasi/c the peculiarity of llio stage as compared with an 
oidmaiy “andfsitn stage The boulders of the boulder beds are 
always of porphyntic andesite, and the bedb contaming them may be 
divicted into types according to then matrix Th^ fliat type is one in 
which the uiatiix is itself an andesitic dow, and the boulders included 
usual]> very large and round The second type is one m which 
is a tuff and the boulders here arc of different sizes and 
(/) ^rery angular In a thud type the matrix is partly tuffaoeoua 
The sti clastic , and the fourth type is a true conglomerate^ with itJl 
^ just aast 



BSJC BfSK AUtTf xasmtSjz * 41 

matrix consisting of clastic grains, its boulders rounded and not all of 
porphjntio and^itc Such a eonglomerato outcrops along the road to 
Kilroy at Por 50v par Kilcoy Intel bf^ded with the boulder beds 
aie seen andesitic tuffs (m one ot which NdsBonia cf pnneep^* has bell^ 
found), andebite Uowb, rh>olite flows, ibyolito tuffs, tuffaceous gnta and 
bhale^ the latter often containing plant remains Thus the Andeintio 
Iloulder Beds were laid down undei water, so that in between the 
periods of lolcann aetuiM slioit periods of oidiiiaiv s<sliinentai> 
deposition occuired 

Mfiu\ things remain to be explained regarding thi^ senes, eg — (1 ) 
How did buch a tromendoub extent of porphyritic andesite eome to be 
biokru np into countless millions of boulders of all si^cs and shapes and 
dtpOHited in ^allouH matrices m the Triassic Basui? (2) ’Wh\ doex 
the senes not appear south of Mount Biisbone? (3) Wh> does il not 
apptui on the western «de of the tionghT (4) What is the lelation oi 
tlie (hemical composition of the XHupfajiitt andesite to Ibc Brisbane 
\ o))ev Porpbyiiles, the Upper Ksk Traelntes, the Poimo-Carboniferoiis 
AuledJius, and the Tertiary vohanict*’ The stud^ ol the latcidl litho 
J^iprico] 'vai lotion of tin Lriwer Fsk H<uies would be no less interesting 
than that of the Uppd Esk Senes 

\II IGNKOl-S AUTIVITY 

JgiiLOus a*ti\ity oeeuirod in the dowu-tnnltcsl niia lour tiiaes binee 
th( h< ginning oJ beduuLUtatioii in thr basin The cnrlicsl is the andi^itio 
«(tnitv to which the deposition ol the Lowei Ksk Senes is due, the 
second IS the tiuehytic RctlVlt^ duiing the deposition of the Upper 
Esk Sei les, the thud is the mtiusion ot the Brisbane Valley Porphyntea 
wJnh the central lolding ami faulting was m piogit^ss,, and tin fourth 
the Teitiaiy ihyulitic activity No chenmol oi muioscopical examina- 
iioiiM of th>- xofka have binm made duiing this work, so that the chemical 
and nimeialogical luteiielatioim ot the various phases cannot bo properlj 
diseuhsod and m the sections which follow, the conclusions drawn 
ho\» been based on macrost'opic oxununntiorib ot hand bpeeimonB onl> 
One itut is obvious, howevci, and it ib that the parent magmas of the 
Andesitic Stage, the Trachytic Stage, and the Brisbane Valiev Poi 
phyritos weie of an mterniediatc type and it may leasonably be intericd 
that th > are closely related one to another Indeed it may be that 
Tile one parent magma was drawn on dm mg all tluee peiiodn of 
activity 

(A) Andksitjc Bouldeb Bfds 

The liotilders of the Andesitic Bonldei Beds have been derived fiom 
a Itt^mendous quantity of porphyiitic andesite, the product of some 
vfiy extezisne igncoua activity, pn>babl> volcanic The similarity of 
ty pe of thebe boulders ovei the whole of the area is remarkable j. and a 
general description will cover them all — Cream oi sometimes flesh- 
coloured felspars, usually lath-shaped and of varying aizei, w^th some- 

* Vssbat Mj^uiicRtioD, W H Biyan 



tlwff A few Deedle-«b^^ hornUliBudes tvily clot^ wt aa 
itt A very flne-gramed or gloa^y matrix^ the eolour of wluoli voneA^lrotA 
wd through intermediate akadea to bluey-grey or green. The bonldera 
Thry m aue from 2 in m dimeter to aa long as 4 ft ^ vhile the 
ehmmonest sicefl are 4 in and 1 ft 

Where the matrix of the boulders la a flow thia flo'w la also a 
porphyritie andesite, and its greenish matiix has phenocrysta of ereamy 
felspar which are rather stouter than those of the boulders, and tend 
to be arranged with their longer axes parallel, giving a fluxion structure 
Where the matrix is tuffaceoua it is generally very weathered, but well 
Aaped felspars may usually be distinguished in it 

The author bus not seen any mterbodded andesite flows, but andesitic 
tuffs are very eonimon In the Toogoolaweh mountains, along Macphail a 
branch of Black Jack's Cieok, two steeply flipping developments of 
banded fhyohteg are to be soon mterbedded with the boulder beds 
Glassy phenocrystb of orthoclaae may be distinguished in their grev, 
waxy matrix The louer rhyolite is accompanied by a toff 

As to the age of this volcanic activity, it is lati*r than the movement 
folding the Peirao-Carboniferous beds of Cressbrook Creek and earlier 
than the Upper Esk Scries (of Keupei* age), for it lies conformably 
below the Tipper Ksk Scries, and the latter is downfanlted against the 
folded Cresbbiook Creek Permo Carboniferous 

(B) Acid Titff Staqf 

The volcanic rucks of this division consist ot a niuuber of tiachyte 
flows and tuffs with an occasional andesite mterbedded with the bamn 
sediments of the Upper Esk Series^ The flows are biscuit-coloured, duo 
to the limonitic nature of the fine, powdery, rather \\eaihered matri\ 
Set m this matrix are rather sparsely distributed phenocrybta of lath- 
shaped 01 tabular creamy t^lupars and usually long lunomtic patches 
showing the position of pheuocrysts of needle -shaped hornblende, in 
fresher rocks the un weathered hornblende ueedh^s may he seen, and the 
matrix is then a bght-brown colour Nest^ of oalcite are occasionally seen 

This description applies to all three of the Coal Creek ^meline 
flows and to all those seen on Wallaby Creek end north of the Ironside 
fault It also applies to trachytes seen m the Ottaba ndge, to the flow 
m Por 42v par Biaria, to that in Por 64 par Edc, to those in Por 51 
^ par. Esk, and to parts of the Esk trachyte t Probable trachytes of a 
grey colour are seen in Por 139 par Biarra, and m Por 71a par* 
Colmton 


*Froc Boy Soe 1080, vo] xli , p 180 

t This term, bj reason of a controversy as to its Age and origin (m« P B 0<) 
1SS0| To1 xli, p 178), applies to the trachyte a mile west of Esk Intsr b sddsi 
aci^tiiirt of the Upper Esk Senes axe seen Jost to th« west of flie *'Ssk traeltyH'^ 
hat thnr relation to the ^'Eak trachyte” is not known. If tbs ”Esk trad^ta^^ 
^^-44 prove to be a flow, as seems likely, then the Esk shales as dedaod by the 
(y‘) fiust he TSgardod as a sobdlvision of her AsJd Tnff Stage, whirh woAlf 
The “Upper Esk Series ” 
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'f^« tniljB aiKunhted with these trachytes arc slao l»iBmt«ol 09 red, 
usoally fine m graut, but often conaiating of fairly coarse angular 
fragm^ta in ^ a finer matrix, e g, those assoouted wHh the middle 
trachyte of ^ Coal Creek syncline, the tofle of Paddy Gully, thoao in 
For 30 par Esk, azul those associated with trachytes in the Ottaba ridge. 
Coarse acid tuffs are interbedded with the steeply dipping conglomerates 
in the Yimbnn railway outtingB, and in the gently dipping Upper Bdi- 
or Neara Creek Fine-gramed tuffs are asrociati^ with a very weathered 
trachyte flow on the northern boundary of Pot 18 par Biarra Trachyte 
tuffs are not common in tbo Wallaby Cre^ beds 

Andesite flows in the Upper Esk Senes are occaRioiially seen They 
usually show needle-shaped phonocrysta of a glassy felspar and horn- 
blende in a fine grey-green matrix, eg Paddy Qully andesite, but 
those on Wallab> Cieek take on a different texture, glassv louuded 
felspars m an iron-grey matrix Cliffs of an ( t) aiigite andesite con- 
formable with the bedding of the Upper ESsk shales are seen on Gregor’s 
('rj*ek (Por ]24v), but this development is possibly intmsive 


((’J The Bkisbsne Valley Porpuv bites 
This IS the name proposed foi an impoitant senes of uitiubive roeku 
discovered pioiciiig the Esk Senes along lines of anticlinal fracturing m 
the Brisbane Valley The intrusions are all poiphjntie in texture and 
intermediate m chemical type, and have not been lesponsible for any 
mineralisation of the injected sediments They ai e all distinctly lelated 
to one another, and the following general deoeription rovers any one of 
them — ^Abundant large phenoorysts of felspar and hornblende set iii a 
flne-giHined giey matrix Nevertheless foi pm poses of more detailed 
description they ean be divided into several sub-classes, and thev*. with 
the localities in which they aic to be found and the nature of the 
intrusion, are seen below — 

(n) The felspar and hornblende phenocrysts arc piesent in about 
equal proportions — 

(i ) The roeks aic truly porphyntic This type is seen m the 
Mount Beppo mtmsions and in Pors 81 and 82 par 
Cressbrook, Moreton (Toogoolawah mountains) These 
intrusions arc transgressive 

(ii ) The rocks are nearly equigranular, due to the very snmll 
development of matrix This type is seen m the slightly 
transgressive intrusions of Moorabool and the Sugarloaf 
paddock 

(b) The fdqMT pheiiocrjsts are very laige, and very few aifd 
small bomUendes are present — 

( 1 ) The felspars are stout These arc seen in the slightly 
transgressive sheets of Gregor’s Creek (pink felspsr) Slid 
the slUs of the Timbun railway cutting and Neara 
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(ii ) The felflpaia are tabular, twioned along the narrow axi& 
These are neon in the lore-hke mtru&ion at Nurmda and 
C'olmtou Ajbsociated with it at Nurmda is a beautiful 
green mottled rock, the apots conaibtmg of radiating lath- 
hhnped crystals of felapai and hornblende 

(c) Larg( phcnociysts of lioinbhndc are developed almost to 
the exclusion of ielspar phcnocrysta The homblondea aio 
idiomoiphic with beautituUi developed tuces, and all aie 
complete oiystals, neither tinctured noi torroded This tyiH* 
oceiubiuPoi 1 par Biaria 

(d) Small idtomoiphic hoiiibleiid( s and laige ivhito felspars 
loini a spotted rock No gi ouiulmass is present This is the 
intrusion which foims the Goonnertinggiringi cliffs 

(c) Instead of lioinblende, the iei lo inagne.sian pheuoc) ysts aic 
augite, tuid the leispuis aic small These aio the Ottaba 
augite audebites dcbcnbcd by itichaid^ 

This Brisbane Valley Poiphyritt senes is giiiti new, tmd opens a \ei> 
interesting field ot stnd> to the petiologist The Mount Brisbane giano- 
cLoiitc and related iiitiusious uie lu all piobabihty part of it The 
Poiph\iiteh weie inliudcd betoie the cxtiiision of the Tcrtiaiy Ottaba 
ih>uhte, lor tlie latti'i lies uiieontui mubly on ITppei Esk hLdimenls 
inttudod bj lh( Ottabii augite andesita^ A coaibc-graimd mtiusion ol 
leNpar and hornblende rock lic^ belwcoii the Lppei Esk Senes and tlu 
Bundauba sandsloius on Paddy GnU> It, as hkeJy, tins sill can 
be s»howu 1o belong to the Biislmiic \ alle^ Poiphyiitis, the date ol 
lutiusioii ol thi iattei i ould be fi\cd as posUBiindanba 

(D) Mi^gilllami«ous JcjNiunjb Uocks 
T he OHaba and Glen Bock Teitiaiy ilnolitc*s have both been 
dtsciibed b\ l)i Bichaidsf A tluid development of Tcitiary rhyolite 
lb ven on the Kippei and Ciessbiook and Buaiaba divides, and is a 
noithetn huger fioin the Buaraba ihyolites leimrted on by Mr Beid t 
Hoav> deveiopim nts ol ibyohtes ol unknown lelatioiis aie seen in the 
Stanley Gorge and eabi of the Biisbaue Hivor at !Muiiuniba A basalt 
ovoilies the tilted Uppei Esk Senes at Ibaiia, and a huo-grained 
audiBite occuis in For 31v pni Biaira 

Bnef Notes on ike Occurrence of lyntous Hocks \n the Pahto^otca 
along ihe Western Boundaty of the Trough 
A considerable df*\elopuiont ot a light-coloured quartz poiphyxy 
iMicuis associated with the iobsiliferous beds of Peimo-CarbOniferous age 
' at Cressbrouk Oicek Its relationships have not been ascertained 

Very compact andesitic and (t) spihtio locks foim u considerable 

conty v - ■ ■ ■ - — , , - ■■■ 

..5Proe Boy Sog Qld 1916, vol 87, p 169 
Roy Sot Qld 1916, vol 27, p 189 

The Sti 7928, Qld Go\t Mui Jrnl p 463 

3tMt fiMt iS e 



mmotiOPMicNT or mk umsm bbtwkkn bsk ako ukyills 45 


pairt of the ( t) Devonian babement in the upper part of the Creasbrook 
Creek area Weathered ( T) Devonian andegitea are seen m Por 30v 
par Biarra 

A pink quflitzitic gianite ib seen north of Handy Qnlly ^chool, 
HBSOCiated with n fine giamod andesite with small glassy phenoci>sts of 
felspai 

In Poi 112 an augite dioiiie is intruded by u siDiilar andesite, and 
in Poi IJ 1 the augite dioiitc intrudes a giey biotiiic gianite (like the 
Eskdale granite) This giey giamte mtiudoa m its tnm the weathiied 
audesites uitei bedded with the Peinvale laapeiH in Poi 114 

On Ilappy Creek ( ?) Devonian vi^icular andesites occur, and this , 
sPiies 18 intiuded faithei to the west by a fine andesite 


\lll - POKSIHLE PHESEXCK OP COALFFELDS 

Of the Alc^soroie toi mat ions of the Biisbano Valle> between Ebk 
find Lmvillc, only tiu^ UpiM'i Esk Senes might be leguided as having 
been deposit! d iindei conditions favourable to thi inimation of coal 
Tins iinpoitaiit eonelusioii was reaclusi for the iollowing leasons — 

1 The Lower Esk Senes is almost entiioly voh'anu 

2 The hiuall aiea of llundaubH sandston!^ is, as m the Ipswich 

held, quite baiien 

i No equivalent of the Ipswich coid meauuies occurs here between 
the Uppei Ebk Series (oi HusaL Ipswich conglomerate) and 
the Bundanba sandstone 

The work done in the ana shows that the chance oi finding payable 
loal IS still further restricteil by the following considerations — 

1 The closeness of the lines of shaip anticlinal tractuiing and 

intiubion leaves little space between for the extensive 
occurrence of fiat-lying seams 

2 The rapid fluctuation in the conditions governing sedimenta- 

tion in the basin, as shown by the lapid alternation and 
lateral change of ionise conglomerates, grits, and shales, has 
precluded any continuously extensive coal horisons being 
formed 

There is a possibility, however, that synclinal areas may have m 
some places coincided with a part of the original baam wheie the 
eonditious of deposition were favourable to the formation of ooal If 
Httch could be found, then there would bo on opening for a small colliery 
or oollienes to supply the industries of the Brisbane Valley A map 
has been drawn up to show the probable extent of cool in those locabties 
where coAl has b^n found to outcrop The localities are numbered pis 
in the deacriplionfl below. 
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(A ) The existence of coal m aiaaU quontitiei had bean reportad 
from the f ollomiig localities before the work was undertaken . — 

(1) A carbonaceous seam just outside the town of Eak m a tr^ 
m Por pai Esk had been reported on by Dr E 0 
Maiks* as not large enough to be remunerative to woric 
It occurs in a gentle monocline, and the area is thus 
structurally suitable, but judging from the outcrops this 
monocline is not piomising 

(2) In the bame report Dr Marks mentioned several small seams 
outcropping at the junction of Coal Creek and the Brisbane 
River These he also considered economically unimportant 
The Coal Greek ayndme, the structuial unit to which I refer 
these small scamb, i& btructuially favourable but does not 
appeal to contain payable coal, biuce these indications are 
the onl> ones noteil from it An analvsis of this coal gives — 



Por cent 

Moisture 

2 05 

VolatUo H (• 

2310 

Fixed C 

6110 

Ash 

13 30 


(3) Dr Maiks also noted thin coaly bands m the railway cuttings 
and the hills about Ottaba, but spoke of this area as being 
so disturbed os scarcely to 1>c desirable for prospecting My 
map bhoi^s that the Ottaba area lies on the Ottaba axis of 
bhaip anticluial fiuctunng and intiusion, so that even large 
dopositb lieie would senrcely be payable 

Ml Moitonf had examined ti^o oeenneucub oi coal in 
the Toogonlawah mountai^ 

(4) The iiist of these, found, ^ one of the heads of Black Jack’s 
Creek behind Oovemor^s Bock, uas a 7-ft seam of good 
bright coal which was, however, standing vertically Its 
analysis was — 

Psr cent 


Moisture 8*9 

Volatile H C 23 4 

Fixed C 60 6 

Aeh 7 1 


He leported unfavourably on this, aa the area waa obviouily 
one strongly affected by movement and lutmaion, and very 
mountainous 


(5) 


(f) 

The Bt^ 


The second oecurrenoe wss at the head of Splitter’s Creek, 
on the Stanley side oi the divide Here there were aeveral 
Bioall seams, also vertioally dispoeed My work shows fhst 
the Toogoolawah mountsins may be regarded as a 


Govt, Mia Jial ISM, p SS8 
ist jfi* ^ 'jiAed Beport to Oool Svrvoy of QuoeaiiaaA 
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unlikely nrea for the ocenirotoc of payable ooal All the 
strata are offeoted by a disturbauce whieb is probably the 
greatest of the lirisbane Valley, and which is aocompanled 
by modi the largest intrusioua 

(6) While on a coach journey fipm Gbk to Nanango m 1901 
Ml Ball* noted several coaly outcrops on the road at the 
foothills to the Blaokbutt Bnnge es worth prospecting I 
found here a number of seams of bright coal dipping gently 
to the east with a maximum thicknesa of about 20 in But, 
half a imle to the oast, the Stone House Duturbanoe affects 
the strata, and cuts out any possible extension of the coaly 
seams farther to the cast , and 1 do not beheve enou^ coal 
could be mmed to juatity the opening of even a small coUiery 
Nevertheless, this occurrence is the most piomismg I have 
seen 

(B) The following occurrences are noted for the first tune — 

(7) Two imleb fiom Esk on the Esk-Murniinba load in Por 6fi 
par Esk, three siuaU bauds of carbonaceous material are 
seen The structure la favourable, being a small oynelinc 
auxiliary to the Coal Creek sjoiclinc, but the coal u not 
there in sufficient quantities to warrant the establishment 
of a mine 

(8) On Happy Cieck, about halt a tniU below tlic Ironside Dtun 
in Por 132 par Colinton, a dO-in seam of blight coal out* 
ciops, accompanied by seveial smallei bands, interbedded 
with conglomerates and extiaordmaiily fossilifcrous shales 
'The dip, howevei, was SO** N £ This coal outcropped in 
the strata uptilted by the Western Border Fault and the 
prolongation of the Ottaba axis of anticlinal fracturing It 
was thought that the seams might be tapped m the gently 
dipping synclines to the east, but the seams weie found 
not to be porsistent along the Imc of strike 

(9) Thm coaly bands, steeply tilted for the same reason as the 
Happy Creek seams, were seen on the road half a mile 
noith-east of Happj Creek seams and in the gully to the 
east of the road 

(10) Ou the road between Moore and Coluitou a few thin coaly 
seams are seen But this is in a region intensely disturbed 
by the strong Gobnton axis of sharp anticlinal fracturing 
and intrusion, and la consequently of no promise 

(11) Similar bands are seen on the road between LinviUe and 
Avoea Creek, but these are of no promise for the same 
reason as oeoorrence No 10 
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(C) The folloHing negatLvc evidrace ia value — 

?<<) indications ot toal wen* smi in the iidges and gullies of the 
Glen Harding aud JMaiongbi lines, or in that part of the 
^Vullnliy sonfli oi the Moon -]1 lurkm road, during 

<lR^els('s o\ei tlu^se svneliaes The Wallaby syncline north 
of the AlooTe-lloMHikin road hos not been piOfiiK*(te<l 

]X— SCMAlAUr AND (^ONCLl SION 

Tn tin lliisbciiu Val]i^ hitnun l^sk and Liinille a si ms of 
liiassie io<*ks ik troiigji- ^suited nlotig the northwesterly gram of the 
fouiitiy mtn the J*aheo/oic (iiuluduig iolded Pernio-Carbonifeiousj 
loi Illations These Tiiassie locks, the Ksk Sines, aie freshwater basm 
deposits laid down hv lapidlv (hanging cm tints, with intensive con- 
tempo lanisnis Nokfime aetivitv The Lowei Efi^k Senes jh t\ pitied 
veiy intense andesitic a^tivitv, with the foinialion of n gieat thekness 
of peeuliHr imdesitu Iniiddn Iwds, small sedinuutatv deposits being 
loaned duiing jicnods ot lempoiaiv ussafion of \ol(nnie activitv Tlie 
strictly eontoimable Uppei Ksk Senes, howe\ci, is t\pifled h\ a tlnek 
development ot rapidlv \arying s(dmnnlai\ deposits, with mloibtdded 
Hows and tnlls resultant fioni inteimitlent tracbytic aetivitv Almve 
the lipper E^k Senes, the Bund inba sandstones, now all moiled awav 
except fiom the southein part ot the area w(^t of Esk, weie deposilfvl 
without angnJfli unenntopmJtv fn addition to the trough-faulting, the 
Esk Senes has been strongly artcLted bv shaip noith^wcbterlv diiwtod 
anticlinal fraotnrmg, accompanied by the intiusion of an imimrtant 
sens of hvpahvssnl locks, the Bnsbane Valley Porplivntes doselv 
rel.ited in iniiH lalogical type to the flown and tuffu of the pcuod of 
sedina ntation The time ndations oi the tiougli-faulting and antn linal 
JiHctnnng aie unknown, but they both occurred before the ixtiusion of 
the Teitiaiy ihyolites 

Ft IS eonelmhd that the coiulltioiis of deposition aud tin tip# of 
folding of the Jrlak fleiK's do not promise well for the oer un mi of 
H Imgi held of woikalile coal, but that tlu sviichnal aieas arc woith 
more detailed mapping in the chance of the (iiseovery of a deposit largo 
enough to support a sinall eolheiy 


confer 

(/) * 
The sti 
just ^aat of 


X 



VoL XLII , No 4 


Essential Oils from the Queensland Flora. 

Part 1.—BMCKEA VIRQATA 
By T Q H JoKEB^ D Sc , and M Wnm;^ M Sc 
{Tabled before ike Royal tiocxety of Queennland^ J8th Aprils 1930 ) 

Bmckta virgata u a tall erect and oloaely branched ahrub growing 
along wateroouraea m the Bnabane area, being paiticnlarly abundant 
and of vigcnroua giowth on the banks of the Woogaroo Cieek, Qoodna 
Its botany la described in the Queensland Flora (Bailey) ^ 

On crushing the leavea a stiong odour of oiiieol is leadily detected.' 
The yield of oil obtained on distillation was 1 per cent Examination 
of its chemical constituents showed that the oil consisted very largely 
cf d-a*pinene 50-60% cineol 30% together with aroiuadendrene, a 
sesquiterpene alcohol, and a trace of a lowci alcoholic body diagnosed 
^ utatively as pino-carveol 

In view of the large quantities of pitieac and (‘ineol piesent the 
oil has some economic value 


EXPERIMENTAL 


353 lb ot leaves and terminal blanches collected along Woogaroo 
< leek, near Goodna, on the 21st ii^ugust, 1929, and distilled on the 22nd, 
g«i\e 1,560 CCS of oil, the greater part of thi oi) distilling over m a 
foiiplc of hours 

The following constants weie determined — 


djn 5 

n,o 

D 

Wo 

Acul nuinbei 
Ester value 
Acetyl value 


9021 
1 4742 

+18 

1 

ml 

17 


No absorption m the usual icagents, except for cineol could be detected 
1,000 ccfl of oil were fiaetionated ttndet ditninisbed piessure and 
the following fractions collected — 


VnetlOD 

c« 

Temp Eaiigo *C 

Premun 

t 

“5 

[a]D 

1 

1 317 

0-55*0 

24 mma 

8700 

1 4670 


360 

2 

242 

so - 00*0 

24 mms 

8880 

14670 


260 

3 

110 

00 - 70*C 

24 mnia 

0800 

14808 

+ 

09 

4 


70 - 80*C 

24 mins 

080S 

14691 



5 

AS 1 

80 - 100*0 

24 mms 

0000 

1480A 


60 

0 

97 

88 - 80*0 

6 

0387 

149A8 

+ 

00 

7 

Ilf 

00 - 108*0 

8 mam 

0018 

15006 


2 8 

Toxu. 

961 

Berilunu lo««, 40 oca 
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FraetKHia 1 and 2 were repeatedly extraeted mth BO% reondtt 
eolation to extract eineol 

The reeidual oil after refractionation poaeesaed the following 
oonstanta — 

d„ , *8641 

n.o 1-4660 

[a] I, +48 

bp 156-166°C 

Identification with pinene was eatabliahed by the usnal oxidation to 
pinonio acid, the semiearbarone of which melted at 204'*C No p pineiio 
could be detected 

Fraction 3 consisted of relatively pure cineol Independent 
determination of this constituent on the original oil gave a valne 
approximating 30% 

Fractions 4, 5, and 6 — The noticeable incicaae in densily in fraction 

5, with a diminution in fraction 6, pointed to a constituent of somewhat 
higher density in these fi actions, with a highei boiling point than that 

01 cineol but lower than that of the seaquiterpene traction 6, and there- 
fore probably a terpene alcohol They were accordmgly refraetionated as 
far as possible, and the small amount of resulting oil combined with 
phtbalic anhydride by boiling with this reagent in benzene solution for 
several hours Decomposition of the acid phthalate gave an alcoholic 
body with the following constants — 

d,, g 974 

n^u 1 4965 

[a]j, -23 

bp . 220®C 

The constants appeared to agree only with those iccorded for pino-carveolg 
a somewhat rare alcohol occurring in Eucalyphu gldbulu$ 

(lombiutwtn BetulU — 

Found C 79 1, H 10 8- 

CioHjgOg (pino-carveol) requires C 78*9, H 10*6 

Confirmation of the identity of the alcohol with pino^rveol was 
sought in attempts to prepare the phenyl urethane, but we were unable* 
to obtain sofflcient of this derivative for complete punfloation, althou^ 
tno melting point ) approximated to that required for thia 

derivative 82 ®r 

This aloohohe body is only present m vety small quantitiea In the 

06, the total amount obtainable from the 1,000 coa being only about 

2 ec8 It would therefore probably escape detection in small amounts 
<4 oil. 

Fractions 6 and 7 were further refrae t ionated tad ssparotod into 
•f sesquiterpene and eesquiterpene elooliol fraetum. 
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, Tb^ Maqnheipene, pnnfled by ideated distiUatioii riu iiodiiiiOT 
potMued tbe following oonsUnts* — 

b.p. . . 92-95*’C. (7-8iimw) 

d„ , 9181 

Hm >1 1 4985 

o 


Wd 


+11 


The liatud colour reaction with bromine vaponr auggeated the preaeneo 
of aromadcndrcnc, the charactcnatic sesquiterpene of the Ifyrtaeee. 
7 he combustion results agreed with C,,H .4 


Sesgutterpeiu Alcohol — 

The final fraction, pniifled as far as possible by repeated distillation, 
posbened the following constants — 

bp 105-107”C (d-Smina) 

d„ , 9656 

n^ 1 4992 

D 


[ol, 
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Combiutton Results — 

Found C 82 6%, H 11% 

GjallitO requires C 80 2%, n 10 9% 

Evidently a sesquiterpene alcohol was the preponderating constituent 
of this fraction still m admixture with aromadendrene Its small amount 
precluded farther examination 


Our thanks are due to the Council for Scientific anti Industrial 
Research for a grant which has defrayed the cost of colleetion of leaves, 
to Mr C T White for hia usual botanical assistance, and to Miss D. 
Bill, M Sc , who OMisted in the collection of leaves 
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The Physiographical Significance and Kon^ 
migration of Divides. 

Dy E 0 Masks, B E , M D 
Two Maps 

{Read hefotc the Royal Society of Queensland, J^th May, 1930 ) 

In the theoietical eonaideration of stream development as described 
lu physiographical literature generally, and particularly by that giant 
amongst physiographers, Professor W M Davia, the headward erosion 
of streams or migration of divides, with the changes reaulting therefrom, 
have been given very great importance, and even a nomenclature 
implying oiigm by this theoretical process of development 

Griffith Tavlor and most other writers on Australian physiography 
have given a coiiesponding importance to the process in the mterpreta 
tion of our own nvei systems It is to be noted that they have usuall> 
given attention only to the river com sea and none to the divides 
separating then basins 

This paper is intended to draw attention to certam divides which 
seem to the writer to indicate that the fundamental theory cannot be 
entirely correet An examination into the theory suggests, as do the 
divides tliemselves, that migration” can only be of very minor import 
anoe except in veiy unusual circumstances in legions of great elevation, 
and that it is quite incapable of the results usually claimed for it 

Professor Davis fully describes the theoretical migration of divides 
lesulting from the eneioachment by headwaid erosion of one stream at 
the expense of the drainage area of anothei loss advantageously situated 
foi erosion This would take place more quickly in soft locks than in 
hard, and lead to the development ot vallcsrs and streams in the softer 
rooks and so to a rearrangement of the drainage in accordance with 
geological struct ure 

It IS not desired heie to recapitulate the details of the supposed 
stream development, with liver captuies and so on, and the nomen* 
clature given, but it is necessary to emphasize the dependence of it all 
on the occurrence, as a very active denudational principle, of this 
encroachment by any stream possessing an erosional advantage over its 
competitor on the othei side of a divide Without this headwara 
eneioachment the whole scheme is void, and only in so far as this 
encroachment takes place can the scheme bo vabd 

Structuie and climate being equal on the two sides of a divide, if 
one side has j bigger fall, steeper slopes, and therefore more active 
sti earns than the other, denudation will be greater on that side, with a 
consequence that headwaid erosion will take place, the drainage area 
of the more active stream gaining at the expense of the leas active one. 

course, no question that this must take place to some extent; 
such as one gets of the Toowoomba Bange show it dearly, but the 
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qiiestioii raised here la aa to whether the process does take place 
suffleiently to affect appreciably the general pbymographioaldevelopmont 

According to the theory the migration of a divide mnst necesaanl^ 
be somewhat irregulai , for it will depend on the relative slopes and stream 
gradients of the two sides, on the resistance of the ruc^, On climate^ 
vegetation, and probably other factors not so obvious Since these 
conditions cannot bo equal throughout, one portion of a divide must 
migrate more lapidly than anothei Tf originally straight denudation 
must make it crooked It could only remain straight if the original 
elevation, slopes, stieam gradients, lock structure, climate, &c, were 
uniform throughout the whole length of the divide, which is practically 
an impoRSible occurrence Apart from developing the linear outcrop of 
a resistant rock we may bo qiute certain that denudation could neither 
make a crooked divide btiaight nor develop a straight or evenly curved 
one Only some geological structure could give nse to it, such as a 
faulting, folding, or waiping of the eaith’s surface 

A straight divide must therefoic be what Oavis calls a ‘'consequent'’ 
divide — ] e , a coniiequence of an original Wciter parting An irregular 
divide might also be “consequent,** the result of some original irregular 
water paiting, oi it might lesult fiotn subsequent denudation and be 
what has been termetl “hubsequent ” It is to a (onsideration of some 
approximately straight divides and then bearing on the theory of 
migration that the wiitei would call attention 

To the north of Brisbane the D ’Aguilar and Blackall Banges form, 
with very minor local irregularities, one nearly straight divide, except 
at the southern end, whore it bends from a north-south to a south- 
easterly direction It separates the watersheds of the numerous short 
streams which run easterly courses directly into the sea, having courses 
up to 30 miles m length, from those of the streams which run westerly 
into the Upper Mary and Brisbane Rivers, the water in these haviDg up 
to 180 miles to travel to reach the sea 

The geological structure is very varied, as is the elevation and 
character At the southern end the ToeSsB consist of the partly metamor- 
phosed sediments we call the Bnsbane Schists, and one or two small 
cappings of basalt The elevation uses to over 2,000 feet There is a 
gap near the head of the North Pine River where the elevation is down 
to 1,000 feet, but it rises again to the north, where the divide is on the 
tableland of Mount Mee at an elevation of 1,500 feet and composed of 
more basic schists and some basalt After some 10 miles on the tableland 
the divide drops to about 500 feet for some 12 miles, separatmg here the 
wide valley of the Stanley (Jensen’s Woodford peneplain) from the 
lower coastal country The divide here is partly of deeply decomposed 
granite but mainly of soft sandstone, and from it rises the trachyte plug- 
of Mount Beerwah to a height of 1,780 feet North of Peachester, for 
another 12 miles or so the divide is on the eastern edge of the biwalt 
capping which forms the Bladcall Range tableland, about 1,500 fnt hi|fr^ 
the Western fall beiiur into Obi Obi Creek and thence to the Marv 
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The most iiitcrostiiig part of the divide for our pieacnt purpoM la 
the 12 milee or more at un elevation of only 500 feet, oompowd of soft 
rocka, having^ a wide “peneplain” valley to the west of it and the low 
ooaatal plain to the eaMt, while to the north and south the divide la on 
tablelands of harder rocks, with an elevation of about 1,500 feet From 
the divide itself rises the trach}rte plug to 1,700 ieet, and the other Qlai>a 
House Mountains rise in a similar way from the coastal plain, while to 
the west of the Stanley is a flat-topped mountain, more or leas a eontinua* 
tion of the Blackall Range and 1,700 feet high The Stanley itaelt near 
ita junction with the Brisbane has cut a gorge through Mount Brisbane, 
the lower side of which is of much greater elevation than the low divide, 
* an4 the higher side, Mount Brisbane, is over 2,000 feet above the sea 

It seems, therefore, perfectly certain that extensive denudation has 
taken place, while differential denndi<wm would fully account for the 
low elevation and the character of this portion of the divide How much 
has btlgk' removed it is impoasiblQ to say, hut it cannot have been lev 
thi<)n 1,000 feet to bring it up to the present level of the tjihlelaiidt to 
theno^, west, and south 
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tiow let ui look at the map to obaeo^e the extent of enogoaahment 
K hf vei7 abort atreams runiung direet to the aea over aoft aaodatone 
epnntry, theee having obvionaly an enomtona advantage aa compared 
mtb the watera running into the Stanley with 180 milea to go, mueh of 
it over bhrd roeka We look in vain, for the divide is deviated only iit 
the tnoat trivial manner, the deepest receaa being leas than 2 milea in' 
from the eaatmoBt prominence, and the mean position not being dufted 
westwards at all as compared with the higher divide to north and aouth 
Moreover, any suggestion that the straight divide might be of the nature 
of a fault scarp is definitely precluded to the north by the geological 
structure (the basalt not being faulted down), and to ^ south by the 
oocnrrenee of high ground to the east of the actual divide 

[f we look at the map for signs of nver capture aa indicated by the 
directional changes in the streams, attention is at once caught by the 
uppermost portions of the Obi Obi and Stanley Initially both these 
streams, the one on top of the Blackall tableland and the other below it, 
lun parallel courses eastwards as if making straight foi the sea, but when 
within a mile of the divide change their couraes to the north-west and 
south-west What the cause of this remaikable change in direction could 
have been we need not speculate upon, but this is certain, that if a 
sudden change of direction has any real value as an indication of river 
capture, then the Obi Obi and Upper Stanley with long courses and 
attacking from opposite directions have succeeded in capturing the head- 
waters of two adjacent ahoit sti earns whose present lower courses are 
at a much lower elevation than either of the attacking atreama Which 
IS absurd 

A conaideration thus of the D’Agnilai -Blackall divide ahowa that 
stream development has not taken place as it should have done, and 
indeed must necessarily have done according to the widely aeoepted 
theory 

Since straight or regularly curved divides must be ongmal divides 
and not “subsequent” we may inspect the map for other straight divides 
and bee what indication for or agamat migration these may give 

Taking first the Mam Dmdc — Dividing Range la a mianomer— 
which separates the Pacific drainage from the western flowmg nvers, 
we observe a regular nearly straight length of almost 300 miles separating 
the Burdekin waters from the Thomson, Barooo, and Flinders This 
divide traverses the tableland on which are the inland basins of Lakes 
Buchanan and Gkdilee, and these introduce a choice in their vicmi^ as 
to where the Main Divide is situated Dr Danes regarded them ha 
evidence that the divide is recent There is oertainly no anggestion qI 
imgolar migration m this 300 miles which runs from the chief wateiv 
parting oentre of the North, whence the drainage mns by the Bmasleifk, 
Gilbert, and Flinders into the Gull of Carpentaria, by the Thomsm 
the inland system and by the Burdekm to the Pacifie, to tha amulgr 
‘MxtiBg oentrstuear Tambo whmiee water drama into the Barooo of tM 
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inland ayatpui, the Warrego of the Darbng-Murray aystem, the Nogba of 
the Pit/roy and the Belyando of the Burdeinn syatem^ the two latter 
both entering the Paeific 

Foi about 150 miles from near Tambo the divide is ilrregular, but 
the poitioii umniiig nearly east and west for 150 miles from nea^ 
Mitchell to neai Chmehilla is again regular and separates the Condamme 
waters of the Dai ling Murray system from the Dawbou of the Fitzroy 
system and the Auburn of the But nett It is to be noted that the latter 
has not eroded back the divide in eompanson with the Dawson, which 
has a much longei course 

Near ChinelnUa the diieetion of the divide changes and luns 
neaily ^raight foi 300 iinU^s m a soulh-oasterly direction, parting the 
Condamme watcis on the one side fiora those of the Boyii' (Buinett) 
and Uppei Biishane Though these two have very different couisehr 
and have both b<*en competmg ogamsl the (^ondamine waleis ou the 
othei Mde of the di\ide, theie is no deviation to indicate that one has 
gained inoie than the other, as it surely must have done according to the 
theoi V The divide tomanis stiaight, appntentl> m its original jiosition 

in the legion ol Toowoomba the map is veiy siiggi^stive of some 
minor nibbling back of the divide by the heads of iio<*k>ei Oeek, of the 
llnsliane Rivei bahin Just here thcie is no lange as one appioacbea the 
divide fiom the west or Darling Downs side, and the Loekyer is draining 
the seaip ot n tableland some 1,500 feet above it Even with this great 
advantage the headwai<l nibbling does not seem to be a matter of more 
than 3 or 4 miles, and the wide Lockver valley a lew miles fiom the 
eseaipment has tlie chuiacters of an old stieam 

South from Toowoomba the Main Divide is a range of mountains aa 
approached from the west, nearly as steep though not so high as on the 
eastern side The ilivide vanes in elevation from about 2,000 feet m 
the gaps to 4,000 on the peaks, but shows no appieciable deviation to 
indicate head waul encroachment by the varied streams draining ita 
lower eastern side, although the gorge cut by Reynolds Cieek through 
the trachyte mountain of Mount Edwauls shows that denudation of at 
least 2,000 feet has occuiied 

Apart from the Mam Divide theie is one lemarkably straight line 
of watet patting which immediately catches the attention on looking at 
the map of Queenslaiid This runs for 250 miles from near the coast at 
Mackay houthwaixls to near Camboon, where it turns a little west of 
south and continues straight foi another 100 miles to join the Main 
Divide T^is long legular water jiarting separates the basin of the 
MackenzifrDawaon system from the streams on the east of it — namely, 
the very short coastal streams m the Mackay-St Lawrence region, the 
lower part of its own combined stieam the Fitzroy, the subsidiary iNisin 
of the Eton, and the Burnett waters This long line is only crossed by 

stimms, the Don crossing it fiom east to west to join the Dawson, 

the mam combined stream crossmg it from west to east on its waj 
to the sea 
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I'hiB long straight divide, like the parallel oounes of the Dawson 
and Mackenne, must have some, probably the sahic, tectonic origin It 
vanes greatly in character and geological structare, and m the length 
of the streams attacking it, but denudation has not caused any seriona 
deviation One could hardly suppose that the Lower Fitsroy alone of 
all the streams attacking it from the eastern side has sucoeeded in breach- 
ing it and also in capturing the main stream, while the Don a tributary 
of that main stream attacked and breached it from the went, capturing 
Home of the eastern waters, the while the rest of the divide has not been 
deviated to any appreciable extent, even by the very short coastal 
streams at the noithem end 

The late Dr Danes suggested that the compound systenis of the 
Burdekiii and Fit/ioy had formerly been inland basins which'had found 
egress to the sea by the piosent combined lower sti earns Such on 
c'xplauation would fit well with the appaiont non-migration of the divide 
if the egress was found by overflow thiough a low or lowered part of 
the divide lather than by the usual idea ot river-capture by headward 
eiicroaebmeut, and similarly for the l^n in the opposite direction 

A consideration thus of these Queensland divides, some at least of 
which ha\e been subje<tei1 to cxicuaivc denudation, does not seem to 
show that headward encrouchinciit, with icsulting deviation, has taken 
place to any signiflcant extent, as it oertamly should have done if the 
pliysiogiaphicul thiKuy is conect Though formerly accepting it, the 
wiitei has thus felt coinpelleil to examine the theory foi some flaw m 
what had pieviously appealed sound reasoning Whether the explana- 
tion now offered is Iho true one is veiy questionable, foi like the original 
theory it is purely thcKiretical What we must face is the cold tact that 
migration has not taken place to any appreciable extent in juat those 
veiy circumstances where it would necessarily have done so had the 
present widely accepted theory been substantially correct 

Inhisessay on the fleogiaphical Cycle, W M Davis has a paragraph 
on thc^development of graded valley bides, a grading which can only 
take place after the stream itself has become graded He says, ' * Maturity 
IS passed and old age entered upon when the hiU-topb and hill-sides as 
well os the valley floors aie giaded ” The grade of both stream and 
valley will become flatter as denudation lowers the geiieral level and so 
alters the conditions The grade of a valley side must depend on the 
climatic conditions, the nature of the rook, and the elevation of the valley 
Bide Once graded, a flattening of the grade can only take place by a 
redaction of the elevation If the elevation perusts then the grade must 
also persist suitable to that elevation, so that the grade will not become 
flatter, for instance, on the sides of a tableland until the level of the 
^bleland is lowered 

We mnst fully reabse that, except for the trivial efiFect of nver 
meanders, denudation is entirely vertical A waterfall is only cutting 
down the bed of the stream , it is not cutting it back in any way, or 
altering the drainage area, it is merely lowering an already existing 

valley. 
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Davu’a diagrams ^ve the impreasMii of a young stream outting 
bfok and gaming more ground as it entrenohea itaelf, whereaa tha 
position and drainage area must have been determmed for it oh Aitifte. 
The water collected in the original depressions would carve down and 
develop the valley. Smee it u the water that is doing the carving) thOi 
valley most be formed where the water happena to mn, and the entreneb- 
ment of the valley can only follow op the already existing stream, for 
elaewhere there la no water It cannot pick out soft straetares sinoe the 
lowering of the surface, no matter how soft, eannot get below the streams 
mto whieh it drams As a stream only cuts down its bed, after the 
manner of a saw m its groove, it has got to out whatever rocks it meets 
with m its groove 

The cutting is done by Min-watci paiticularly when collected into 
streams and (it must be repeated) is entirely vertical The original 
water parting, where there is no stream, must therefore be quite 
unaffected except for the actual lam falling directly on it, until the 
valley is opened out and the stream and valley aides graded right back 
to the divide Before that no inigiation from denudation is posuble, aa 
the water on each side of the parting would merely flow each way 
removing its own debris 

The actual head of a stream is only the end of ita valley, the terminal 
valley side, and it must be graded by the same controls as determme the 
rest of the valley sides Tf, foi siinplioity, we suppose a stream heading 
m a plateau scaip, the terminal side havmg a giade of 1 m 10, each 
100 feet verticdlly removed fiom the valley side would only shift the 
divide 1,000 feet, and a removal of 500 feet would be necessary for a 
migration of one mile One m ten is not a steep valley side, and the 
steeper the giaric the less the shift With a grade of 1 in 5, 1,000 feet 
would have to bo removed for a migration of one mile Thus, while on 
a steeper giade denudation is doubtless more rapid, a much greater 
vertical depth of material has to be removed to achieve the sami^resnlt, 
neutralising the advantage to some extent When further we remembcir 
that the steeper the grade the inoie perfect the drainage, and therefore 
the less chemical disintegration of the rook, the advantage of a steep 
slope over a less steep oue may be much less than would appear at flrst 

Bight 

Now it IS only when the streams and valley sides are graded that 
there can possibly be any headward encroachment whataoever, for it w 
only then that the denudmg of the valley sides can start to out back 
the divide This is the stage, according to Davis, when maturity haa 
been reached and old age is begumin^ In the theory aa propounded 
by him, the rcairaiigement of dramage and formation of “sabsequent” 
m the earlier stages, but it follows from tiie above 
AnsiSIrenons that the encroaching stream must have at least attained 
maturity. '^It follows also that the lateial shift resulting from denudation 
of the Ultlley sides — the migration of the divide— can only be veiy slight 
except in regions of great elevation, and then only if the streain were 
Aitting back into the edge of a plateau Even eo, an enormous Tortiosl 
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depUi e£ iaAt«n»l wokld hkve to be removed from the vaUey rides to 
sflhteve say mlfrstioii of phynotrrophicsl signidoiinoe Whore 
moderstely rieep elopes ooeor on -both sides of the dividoi the riufbaa 
of the divide most be quite negbsible, for both sides are seting, vntu 
snoh time as the divide is lowered to become a plateau sesrp, or m othe^ 
words until the basin of the weaker stream has become a fully developed 
peneplain 

That these exceptional oircnmstancea may sometimes ooonr there tt 
no donbt, but they must be very rare It must be rare mdeed for the 
migration to be snfflcieiit to tap a stream of any considerable magnitude 
One might as easily imagine a divide being lowered sufficiently for an 
exceptionally high flood to go over it and thus start a new ihrection of 
flow, but this would be nver dumping rather than capture The , 
conditions to make it possible would also be very lare 

The physiographical conception of a reversal of drainage in the 
lower part of a stream resulting from its capture higher up is extremely 
improbable, since the part immediately below the oaptnie would become 
a new divide, and the recession of it would be that of a valley side, not 
of a stream, unless the floods in the lower part were sufficiently high to 
flow back over the new-formed divide When this improbability is added 
to the improbability of river-capture at all, the theoretical development 
of a reversed or “obsequent” stream is just about imposnible 

Those of us who have seen Mount Edwards goi^ where a compara- 
tively small stream has cut down through the trachyte mountain which 
a small deviation would have avoided, and the similar behaviour of the 
Stanley at Mount Brisbane where also a small deviation would have 
avoided the obstiuction, cannot fail to be impt eased with the manner in 
which theM streams have had to stay ‘‘put,’* and have not selected the 
softer rocks m the vicinity Now it would seem that we must also regard 
the divides as more or less fixed, except in Mimewhat unusual cireuni- 
stances, while even m those ciroumstauees the migration must sridom be 
of importance If this conclusion is correct and we accept the general” 
fixity of divides, then all that part of phvsiographical theory which 
depends on their migration must be diseaided 

In oonelnding, the writer desires to state that since the paper is 
concerned rather with general physiographical theory than with local 
problems, and has considered the local features from an entirely different 
viewpoint from previous writers, little leferenec to or criticism ot 
premoos work has been made There are pomte of agreement and 
disagreement, but these have purposely not been mentioned, so as not to 
olond the main issue, which is threefdld — 

1 That in studying physiographical developments the divides 
must be considered equally wnth the stream oOttises. 

3 That in the D’Aguilar-BlariuU divide nature lus per* 
formed for ns an almost ideal expenment, with: proiw^ 
ooi^j^h^ on the ability of denudation to cause a 
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the di\ ide In the expei iment this action has been negligible^ 
It 18 only one clear experiment, but a consideration of other 
(lividefl confirms the finding that headward encroaohmoit by 
streams » a much less important principle than the accepted 
theory would indicate 

3 That the general theory must in consequence be seriously 
modified m 90 far as it depends on the migration of divides 

The ^^lltel fiirthei desiies to express his thanks to Dr W H Bryan 
for miggt'stioiiH Hud modifications m the composition of the paper 
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Chaetognatha from the Society Islands 

By B B Ganr, PLS 
(Twelve Tezt-flgnrea ) 

{Commuti'caied by Mr F A Perkxna, B 8c Agr , to tko Boydl Society 
of Queensland, 26th May, 1930 ) 

Thf ChiPtognatha di'icussed m tbig paper were aH taken in a anrfaee 
net in Papetoai Bay, Moorea Island 

The collection was made m sixteen hanls, irregnlaily spaced over 
the period of twelve months, all made with the same net and steaming 
over about the same coarse 

Ten species are represented, including one apparently new to science, 
which are embraced by two genera, Sagitta and Pterosagttta 


OonrciontT OccnaBSiNrE of Sfscixii or CajROOMATBA ur Paproai Bat 



Of the above species 8 enfiata Grassi alone varied from the type 
description Normally the lateral fins are separated from one another 
by from 9% to 16% of the total body length All the Moorea specimens 
Vrere examined while alive, and it was found that the anterior and 
posterior flns were nearly always confluent, also the anterior fln ooeaaion- 
ally had a deai outer zone as well as a dear imier zone and anterior 
portion, whij.eLin one case the anterior fln was entirely rayless The 
individuals were all very small for this species, but as all the other 
obaraeters agree with the publidied descriptions the establidung of a 
nnyipeeiea did not seem jnstifled, and it is likely that this newly notieed 
Mfikter of the fins has not been observed before owing to domoga to 
PSet very frail stmetures. 
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8«gl^ oombIa fp, nov. 

A traiup&reiit, robuat form, which keepi its diape well 

Length — 14-8 3 nun 

Dread th — 6%-7% total length 

Tail — i9%-S8% total length 

Anterior teeth — 5-8 

Posterior teeth— 16-20 

Jaws— 6-7 The tips of some are di^tly hooked 

Anterior fin — 14%-22% total length It is rayed oUiqnely 
throughout and rearhes the ventral ganglion 

Posterior fin — 25%-29% total length, rayed obhquely throughout, 
almoRt reaches the seminal vesicle, less than 50% in front of the tad 
septum The fins are separated fioin one another by from 3%-8% of 
the total length of the animal 

The ovary reaches the region of the ventral ganglion when mature 
and contains a single row of large and small ova 

The seminal receptacle is small and round 

The seminal vesicle is small but oonspicnous , almost reached by the 
posteiior fin, and widely separted from the tail fin 

Intestinal diverticuhe are present 

Two rows of sensory papiUs bearing seto are present, extending^ 
from the neck region to the tail In young specimens the tips of the 
seta comprisiug each tuft are jomed together and the whole spirally 
twisted to the sliape of a candle fiame (Fig 2) In later life the tip of 
the composite tuft gets broken and the released seta straightened them- 
selves out 

8 oceanta is immediately distinguishable from all other species with 
sensory papilla and seta by the absence of the collarette 

The new speoies was taken in five hauls in Papetoai Bay, Moorea 

Fertilibation oa the CaarooNATHA 

In a paper on the speimatogenesia of Chatognatha, Lee (1688i 
described fertilisation m which the spermatozoides penetrated the septum 
between the body and tail cavities and so reached the ovanes direct, and 
Stevens (1908) observed a elMe fertilisation of 8 btpanctata In 6, 
which 18 a Camera luetda drawing of the region about the tail septum 
of 8 oceanta, two bundles of spermatosoides can be seen in the inner 
pprtum of the seminal reoeptaole which seems to support their observn- 
tinna Unfortunately these were not seen until a^r the animal ws» 
dead, and so it was not possible to make further observations of the mots 
taken, but the presence of the bundles of spermatosoides in the ieminal 
Ipeeeptaole of 8 oeearna, at any rate, may be due to some aatideDtti' 
bn^re of tl^e septum, sneh as mi^t easily be eansed by the p r^ett e 
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of some vigoroua paraste, such aa a nematode or trematode, as tibe 
presenoe of senunal vesiclea m all speoies, and of large and oonspicnoua 
ones in many, would seem to point to a more ordinary functioning of the 
male parts m the majonty of cases 

The suggestion of a normal ejection of the male product is borne 
out by observations made on living speoimena of S enflaia taken during 
the month of October During this month the male products were ripe 
The rounded sperm moruho gradually became elongated (Fig 8) and 
formcHl spindle-shaped bimdles, some of which wore ejected whole 
through the seminal venole with the hpoimatozoidea of which they were 
compemed vibrating rapidly, while others broke up m the tail itself 
(Pig 7) The bundloh that were ejected into the water broke up during, 
oi immediately after, ejection and the individual spermatozoides wriggled 
rapidly about 

The ova were apparently ripe at the same period, but no movement 
was observed m the ovaiy 

Pabasttes 

During October seveial individuals of four species collected were 
found to be parasitised b> trematodes, nematodes, or cyalicerci — 


ParMitf Rngjtoa InfrotM 


Trom*t4xle Tail co^loine 

Trematode Ovary 

OamaUanwi truptnesus Intentina 
Gyiticeroua Body ccelome 

Tromatode Body muaoloa 

Trematode Tail ooelome 


The Distoma found in enflaia is apparently identical with that 
dguied by Scott (1896) 

The tiematodes seem to be able to foice then way out through the 
body wall of the Sagittro without much difficulty, and to move about m 
the muscles as they like The nematodes are also extremely vigorous, and 
the presence of either one oi the other m the tail coelome probably 
renders the male products useless, as the speim moiuhe are broken up 
by the constant movements of the paiasite As suggested above, the 
former presence of a parasite that forced its way from the body cavity 
to the tail cavity might account for the presence of the sperm bundles 
m the region of the ovary as shown in Pig 5, especially as the sperm 
morulte are generally in active motion, passing m a continuous stream 
up the outer wall of the tail coelome, and down again along the septum 
separating the two poitions of the tail cavity Fig 5 is of an individual 
captured during October when several spoeimens were found to contain 
parasites 

A MfiAIi TAKEN BT S BNFliATA 

At 4 o'clock a small individual of S enflcUa was seen to attack an 
S frtdna of about half its sue The victim was seized by the hind. 


S €^flaia 1 
S enflaia 2 
S /rtdnci 1 
8 frtdricx 2 
8 ootfonta 
8ag%Ua Bp 
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quivered dl^^tly, but made no attempt to eaoape It vras awallowed 
straight down the mteatme, and at 4 8 the head had reached the region 
of the anua. A rotary motion now commenced in the inteetine of the 
eater, and at the aame time the body o£ the eaten was moved up and 
down m the intestine, and this er ashing motiou giadnally broke up the 
muscles until by 4 20 only the jaws, dsn, and gut were intact, and the 
rest of the body was quite fliud All nourishment had apparently been 
extracted by 440, when the remains were ejected through the onus, os a 
small shapeless mass, with only the jaws to ^ow what it had onco been 
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EXPLANATION OF FIGURES. 

(AH from Camera lucida drawings ) 

Fig 1 — 8air4tta oceoiMa sp nov 

Fig £ S Oceania Sensory papilla and sets bundle from immature specimen 

Fig 8 — 8 ooeoMa Posterior teeth 

Fig 4 — 3 oceaiua Anterior teeth 

Fig 6 — 8 oecama. Region of tail septum, ventral view 

Fig 0 — 8 oceanM Head and neck, showing intestinal diverticnleD 

Fig 7 enfata. Showing election of spormatoxoides 

Fig B — 8 enfiata Showing changing sperm momls 

Fig 0 — 8, M/lola Trematode in oraxy 

Fig 10 — S fndriox Trematode in tail ecalome 

Fig 11 — 8 Oceania Trematode escaping through body wall, drawn by reflected tnd 
transmitted light 

Fig. 18 — S /fiAw Oystieereua in body eolomo 

AM, attw, BW, body wall, F, fln , INT , intectme, INT DIV , intestinal 
dlvertuuliim , OV, ovary, PAP, papilla, BS, seminal receptacle, SM, wpam 
ttorala, BP., spanutoaoides, T , tail f Tj9 , tail septum; Y G , ventral gaagHoa; V B , 
vestSbdlar nUfoi VB , seminal veriele 
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Essential Oils from the Queensland Flora. 

Put II.—AOONIS ABNORMIS 
By T O H JoNBS, D So , and M Whitb, M So 

{Tabled before ike Royal Society of Queendand, 26A May, 1930 ) 

The genuB ^i^onw belongB to the largo family Myrtaoen and oonuata 
of about sixteen species, ten of ivhioh occur in Western Australia and 
SIX m Queensland, one of the Queensland species, namely Agonu 
abnormie, stretching into northern New South Wales 

il^onM nbnormts is a tall shrub or small tree common along river banka 
m South-eastern Queensland from Stanthorpe to the Wide Bay distnot, in 
the latter district being fairly common along Tutana Greek It has a trunk 
with the rough bark persistent at the base but shed in ribbons or flake like 
pieces about halfway up, leaving the upper bark quite smooth The leaves 
are narrowly lanceolate m shape, averagmg a]xmt 1 to 12 mohes m length , 
the flowers are white, the stamens 20 or more m number, the capsules 
small and opening m 3 valves The species was originally desonbed as 
Leptoapermvm abnorme by Mueller, but was later transferred to the genus 
Agoma by White and Francis^ 

Our supplies of leaves for the present investigation were obtamed 
from the banks of the Blunda Creek , 400 lb of leaves and terminal branches 
collected on 8th August, 1929, and distilled on 0th August, yielded 1,180 
008 of oil or 6%, while from 900 lb of leaves collected on 9th December, 
1620, 2,810 CCS cf oil uere obtained 

Little essential difference a as observed m the two samples of oil thus 
obtamed 

Examination of the oil as far as it has proceeded shows that it oonsists 
of dextro a-pincne (30-40%), sesquiterpenes 60%, and the residue 6-10% 
sesquiterpene alcohol 

The sesquiterpene fraction possesses physical constants and gives 
oolour reactions similar to those given by aromadendiene, the oharactenstio 
sesquiterpene of the Myrtacesa Although several investigators have 
exammed this sesquiterpene — m pwtioular that obtamed from Euoalyphts 
nova angltca* — very little can be definitely stated legarding it Semmler* 
considered that it consisted essentially of a mixture of two distmct 
sesquiterpenes, but Bnggs and Short express as the results of their mvestiga- 
tion the opinion that essentially only one such body u present 

The essential oil from Agonta abnormta is remarkable m oontaining a 
relatively large amount of ttus sesquiterpene, ivobably more so than any 
other oil yet exammed, and m view of the ready availabUity of this oil it 
has Appeared to us of interest to examine the sesquiterpene fraction in 
detail The mam difficulty m oonneotion with the ohemisliy of aroma* 
dendrene seems to be that it cannot be defimtely asserted tiiat what la 



ESnNTlAL OILS WBOU THE QUEENBLANt) fLOBA. 


89 


nsosUy detonbed m aromadeDdrene m vanous easentaal oils is always the 
Bame substanoe or mixture of BubatanoeB, the aimilanty of ph^amal ooxtitanta 
and colour reaotionB being not Boffloienily dia^oatio for the purpoee 

Although our examination of the sesquiterpene fraction of Agonic 
abnomM has not proceeded sufficiently far to enable us to give precise 
information regarding its chemistry — ^the details of which are reserved for 
a future oommunication — it is possible to state that at least two sesquiter- 
penes and possibly three are present, their separation involving prolonged 
and tedious fractionations 


EXPERIMENTAL 

The essential oil, pale yellow m colour and of pleasant odour, possessed 
the following constants — 


^11 s 


9040 

1400S 


[a] 4 0 

n 

Ester number 7 4 

Acetyl value 16 

And number 1 7 


A combustion of the oil showed that it contamed very little oxygen 
and consisted essentially of hydrocarbons only a trace was dissolv^ in 
8% sodium hirdroxido solution 

2,400 QOS of the oil were distilled under diminished pressure and the 
following fractions coUooted — 


FimoUon 

DlfUBAtton Temp 

%olumo 

dll I 

qIO 

“ll 


1 

0-76®0 (29 mme ) 

525 008 

8647 

1 4636 

+ 43 

2 

60-95^0 (ftnmia) 

1,360 oos 

9091 


+ 25 

3 

96-lO0°C (0 mma ) 

263 008 

9255 

1 4998 

- 1 

4 

100-n0«G (0 mnu ) 

160 coa 

9690 


- 10 

Totai. 


2,308 008 


i 


Residue and Iom 98 oos 


Fraobon 1 consisted almost exolusively of a>pmene On farther 
fraotionation and distillation over sodium this substance was isolated in a 
high degree of purity with the following constants — 

di, , -863 




14664 




+ 47 6 


bp 


166*0 


Its identity was estebluhed by the usual oxidation to rfoon»o ft oyl 
vul the preparation of the Bomioarbaaone If P 207*0 No fr ptfy>««> aodd 
be dBteoidd 
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IVaotionB 2 and 8 ware further fraotionftted and 1,800 oob oCseequI-^ 
tarpene obtained Hie oonstaats determined were ae foDowe * — 

0121 

+ 2 

1*4000 

78-06^Cat5nunB. 

Theee are m fair agreement with those usually quoted for aroma- 
dendrene, and the usual colour reaction with bronze vapour was also 
shown As indicated m the first part of the paper, the sesquiterpene fraction 
iB essentiaHy a mixture of isomers, and, m view of the prolonged senes of 
operations necessary to separate the constituents m a state of approximate 
punty, further dotails regarding the chemistry must be deferred for a subse- 
quent publication 

Fraction 4 was found on further fractionation to consist of sesqui- 
terpene alcohols in admixture with sesquiterpenes and probably also a 
mixture of closely similar isomers diftoult to separate 

We have also commenced investigations of the other A^^xa speoiM 
of Southern Queensland 

Our thanks ore due to Mr C T White foi his usual botanical assistance, 
and to the Commonwealth Science and Industry Research Fund, which 
has defrayed the initial cost of the oil 


bp 
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The Genus Oxyscelio Kieffer, its Synonymy 
and Species, with a description of one new 
Genus (Hymenoptera: Proctotrypoidea). 

By Alan P Dodd 

{Tabled before the Royal Society of Queensland, 30th June, 1930 ) 

In the Australian Scelionid fauna theie la a homogeneous group of 
many apeciea, whose generic position has given me considorable cause 
for thought , several of the species have been described in Sceltomorpha 
Ashmead, two in Dtcroteleui, and various ntheni in m> collection remain 
unnamed 

SceUomotpha was based on a male of S longu-omts Ashmead from 
Brazil, a second species, S bisulca Ashmead, from the United States, 
was doubtfully mduded (Bull U S National Museum, vol 46, 1893, 
p 239) In 1909 and 1910 Kieffer added six new spenes from Braail 
and Peru Previously that author had described 8 flawpes from 
Australia as a doubtful member of the genus, but later (1916) 
transferred it to his genus Pailantens Being in doubt as to the 
Austrabau vpecies being congeneric with 8 longicomts, I submitted 
examples of 8 rnyutosa Dodd to Mr A B Qahan of the U S National 
Museum, who kindly compared them with the type of longicomu and 
supplied me with the following notes — ^“In my judgment B rugtdosa 
and 8 longicomxs are not congeneric In longteornts the pronotum is 
quite diiTcrent, being partly dorsal and caiinately margined in front, 
the marginal vem is thickened to form a small rounded stigma , the first 
segment of the abdomen lacks entirely the deep fosstr at base and is 
without an enclosed area, and the entire body, including the eyes, is 
covered with conspicuous long hairs *’ A sketch by Mr Qahan of the 
thorax and wing venation represents an insect which la dearly not 
oongeneno with the Australian species 

Subsequently the late Professor C P Baker, of the Philippine 
College of Agriculture, loaned me the ootypes of several Philippine 
Scehozuds, induding Camptotelota canmta Eieffer and Xanotelma 
fiainpennis Kieffer, genotjpes respectively Examination of the former 
laseet at once proved its generic identity with the Australian species of 
Sceltomorpha and Dwoteleta, while X fUunpensM possessed no 
charaeters which, in my opinion, exelnded it from Cemptoielma 

Having established the fact that Camptoteleia Eieffer thC 
AustHdian spseiCB of SeehomorpKa and DieroMtia were idmitiHtt 

geaerkaUyi ttet many species of the genua occurred in the niilippines 

1 * 
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and in Australia, and that a congenene apeciei^ Scdtomorpka 
ctylonensig Dodd, had been dettcnbed from CfQrlon, I made a earefnl 
oompaiison of the descriptions of other Oriental genera and species 
erected by Kicifer This investigation has resulted in my oflFering the 
following synon}rmy of several genera, or of certain authors’ 
interpretation of genera, in which Dteroteleta Kioffer, Campiotelem 
KiefFcr, end Xenoitleia Kieffer aie regarded aa being identical with 
Oxygteho Kieffcr — 

OXYSCELIO KnjTFER 

Zeitachr Hym Dipt , vol 7, 1907, p 310 , genotype 0 foveatua Kieffer 
from Java 

Dicroleleta Kieffcr, Notes Leyden Mnscura, vol 30, 1908, p 92, 
genotype D ntgosa Kieffer from Java Dodd, Proc Royal Soc 
Ql(1,vol 26, 1914, p 105 

CampMeleta Kieffer, Insecta, vol 3, 1913, p 387 , genotype C canvata 
Kieffer fiom the Philippines 

Xenoteleia Kicffei, Insecta, vol 3, 1913, p 390, genotirpe X flavtpennta 
from the Philippines 

Huhomorpha (not Ai>hmead) Kieffer, Beiliu Eut Zcit, vol 51, 1907, 
p 296, Dodd, Tians Royal Soc South Aust, vol 37, 1913, p 139, 
Archiv tur Naturg Berlin, vol 79, 1913, p 165, Proc Royal Soc 
Qld , vol 2b, 1914, p 103, Trans Ent Soe London, 1919, p 349, 
Pioc Rnval Hoc (^Id , vol 38, 1927 p 128 

Koploteleia (not Ashmead) Dodd (peit ), Trans Royal Soc South 
Aust , vol .17, 191J, p 176 

PgtlanUin<, Kieffer (part ), Biotcna, vol 14, 1916, p 177 
Scelto (not Latreille) Giraiilt, jinvate publication, Brisbane, 1926 


DISCUSSION OP THE (JBNBRIC CHARACTERS 

Examination of many Australian spKios has thrown considerable 
light on the variability of certain charaetera that might be regarded of 
value for geneiio distinctions, and has made possible an understanding 
of tlie limits of the genuo As pieviodsly stated, the identity of 
Camptoteleta, Xenoteleui, and the Austiaban species described in 
Sceliomorpha and Dicrotelew has been established from a study of type 
or cotype material On the other hand, the genotypes of Oxysceho and 
Dh roteleta has e nojj been seen by me, and, as the proposed sinking ot the 
several gcneia inal^be open to question, an attempt is made to justify 
the suggested changes 

A comparison of Kieffcr ’s descriptions of OxyaceUo fov^ut, 
lAer<ft 9 U\a rtigom, and CamptoieUw cartnatu, genotypes respectively, 
reveal j»any stnhuig resemblances but few differences that would 
warraMjseparation, In each cose either it the geneilo diagnosis or m 
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the desenption of the speaes, Kieffer stresses the fact that the sab* 
margiDsl vein is far removed from the costa, the marginal vein is 
punctate or square, and the postmaiginal vein is absent This 
combination of venational characters, particularly that of the 
remoteness of the submarginal vein from the costa, is, in my opinion, an 
outstanding feature of the segregate The stigmid vein may branch off 
a little before the subtnarginal vein joins the costa, as in Camptoteleta 
btfvrcaia K and Dtcroteleta rugosa K , oi from the punctiform or square 
marginal vein 

It will be observed that in the above three genotypes Kieffer 
mentions the presence of a median canna on the mesoseutum, a 
ibaraotcr on vhich he iilaccs considei able generic value Among an 
extensive collection of Australian Sceliomde I have met this character 
lu two genera, viz , Ilojtloiehia Ash and the segregate under diseussion, 
but it may oi may not be present in species elosely related and clearly 
eongenenc For example, Hcehomotpha rugulo^a Dodd can be dis- 
tinguished with (liffiiulty trom a spci icr. which appears to be 8 flavtpet 
Kieffer except that the mtdian canna occun, in the foiraei hut not m 
the latter Again, Kieffer himself slates that the canna is not present 
m Camptoieleia ipinosiieps in contradistnution to tlie various other 
species that he described m that genus So much importance did that 
workci place on the chaiacter that he transferml the species originally 
designated Hoplotelna oannata Kieffer (1913) to Camptoteleui as 
f perplexa Kieffer (1926), the specific name being preoccupied by 
C carmata Kieffer (1913) , I have examined a cotype of this species 
which posseases a long postraarguial vein and is tnily a species of 
Iloplotelern, its coriect name being IT serena Dodd (1919), the name 
catinata being preoccupied by Uoplotelfia lannata Cameron 
Apegusoneura lannata Cam (1912) Heie it may be remaiked that 
the Australian Ilophtefeia elei’ata Dodd bears the nicdiaii canna on the 
mesoseutum 

Another character of the segregate is to be found in the metanotum 
which bears a prominent plate, usudlly trausveise but subject to some 
modification Of Orijsceho foveatm, Kieffer states, “metanotum longi- 
tudinally striate, nearly square, narrower and one-third shoiter than the 
scutellum, covering but not proicctiog beyond the median segment ” 
This is not the usual form of the metanotum in the Austialian species 
but oeours in Dxcroieleia aohtaria Dodd Kicffei desenbes this sclerite 
m CampioteUw rarinata as “with two small pointed teeth nearly 
contiguous at the base”, my notes on a cotype of cannato read 
“metanotal plate hollowed out, the posterior margin depressed, the 
lateral margins prominent, the posterior-lateral angles raised and 
prominent “ The excavated type of the plate with the raised lateial 
margins and prominent, although usually rounded, posterior-lateral 
angles is dominant in the Australian forms In his 1926 desoription of 
Dtentdew rngoia, Kieffer does not mention the metanotum, bat m the 
geneno diagnosis states “metanotum unarmed, forming a narrow eross* 
stripe “ Oil XenoMeui fltmpeniw, Kieffer merely mention! that' tile 
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netanotum ia transversely foveate, wbereaa my notea made from a ooty^ 
atat9 that the metanotal plate n tranaverae, ita poatenor-lateral angka 
rounded. 

The propodeal characteis arc rather different than in moat 
Soelionid genera The propodeum is short medially, long laterally, and 
there are long true lateial carina some dJHtance trom the median bnc. 
The posterior margin is broadly and lather deeply concave almoat to 
the base of the sclentc, but the concavity ends at the junction of the 
lateral caruie whore the margin u, lather strongly angled and blunt 
projections extend slightly into the depressions on either side of the 
raised area at the base of the abdomen 

The abdomen varies considoiably in length In its stoutest form it 
is no longer than the head and thorax united and hardly twice as long as 
its greatest width, as in Srehomarpha nigulosa Dodd At the other 
extreme it is much longei than the head and thorax united and three to 
four times as long as its gieatest width, aa in Oxynelio foveatui K, 
Dtcrotelcta tugo^a K, D wUiarta Dodd, and Xenotelcia flavxpenniH 
Kieffer The liase is broad and not much narrower than the greatO't 
width of the abdomen , segments 2 and 3 are almoat subeqnal m length, 
each somewhat longer than 1 and 4 On tlie basal segment theie is a 
broad raised median area hounded laterally by a carina or strong stria , 
on either side of this area the surface la depressed and may form a deep 
fossa agamat the anterior margin, the raised area is usually flat, but 
may form a hump or blunt piomincuce as in Dti,roteleta sohtana and 
Xenoteleia flavippnnis (Kicffcr eironeouslv states that there is no basal 
prominence in this species) , this form of the basal segment is found in 
Pnlanteru atnclava Kieffer and the new genus herein described as 
Bracalba 

THE SPECIES OP 0YY8CEU0 

It would seem necessaiy to give a list of the species that appear 
to belong in Oxyiceho in accordance with the views expressed m thi^ 
paper, the species appear m alphabetical ordci 

1 0 acuUvenir%$ Kieffei Philippine Islands 

TnckoteUia acut»ieniru Kieffei, Brotena, vol 14, 1916, p 176 
Dicrotelevi acutiventru Kieffer, Das Tierrcich, 192b, 
P 388 

2 0 atrtcoxa Dodd New South Wales 

Scelumorpha atneoxa Dodd, Proc Royal Soe Qld , vol 26, 1914, 
p 104 

3 0 bt/urcatus Kieffer Philippme Islands 

Cap^fittMeta'lHfHrcata Kieffer, Broteria, vol 14, 1916, p 172. 

4, 0 i$^vinsrvi« Kieffer Philippme Islands 

CamptoMgto brevtnervu Kieffer, Brotena, vol 14, 1916, p. 176 
^0 eannatuM Kieffer Philippine Islands 

nhmpMeleta eannata Kieffer, Inaeeta, vol 3, 1913, p. 887. 
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€ 0 ctyUmenM Dodd Coylou. 

Scehomorpha ceylonenais Dodd, Tran& Eot Soc London, J919, 
p 349 

7 0, concolonpes Dodd New South Wales 

Scehotnorpha concaionpra Dodd, Pioc Royal Soc Qld , vol 26, 
1914, p 104 

8 O. conaobnnua Kieffer Philippine Islands 

Camptotelfia conaobnna Kieffer, Broteria, \o] 14, 1916, p J73 

9 0 craasicorws Kieffer Philippine Islands 

Camptoteleia crasticornta Kieffer, Broteria, vol 14, 1916, p 174 

10 O cupulana Kieffer Philippine Islands 

Camptoteleia cupularts Kieffer, Philippine Jour Sei , vol 9, 1914, 
p 298 

11 O dot vUts Kieffer Philippine Islands 

Camptoteleia dorvUia Kieffer, Brotena, vol 14, 1916, p 173 

12 O excavatu6 Kieffer Philippine Islands 

Camptoteleia exeavata Kieffer, Insects, vol 3, 1913, p 888 

13 O flavtpenma Kieffer Philippine Islands 

Xenoteleta flawpennis Kieffer, lusecta, vol 3, 1913, p 390 

14 0 flattpei Kieffer Queensland 

Sceltomorpha flavipea Kieffei, Berlin Ent Zeit, vol 51, 1907, 
p ^6 Pailantens flavijKa Kieffer, Brotena, vol 14, 1916, 
p 177 

15 0 foveattia Kieffer Java 

Zeit Hym Dipt , vol 7, 1907, p 310 

16 0 froHtaUa Kieffer Philippine Islands 

Camptoteleia frontala Kieffer, Broteria, vol 14, 1916, p 176 

17 0 glabnacuteUum Dodd Queensland 

Dicroteieta glabrucuteUum Dodd, Pioc Royal Soc Qld , vol 26, 
1914, p 106 

18 0 grandia Dodd Queensland 

Hoplotpleia grandia Dodd, Trans Royal Soc. South Aust , vol 37, 
1913, p, 176 

19, 0 hgaivmpefima Dodd Queensland 

BceUomorpka hgahnipenma Dodd, Archiv Natur; Berlin, vol 79, 

1913, p 165 

SO O, hieffera nom, nov E^Rippine Islands 

CampiateUta fa/mpawMa Eiatfer, Phibppure Jour Sd, voL*9, 

1914. D 297. . 



76 raOdEEDlNGS or THJC BOTAL 80C1BTT or 4 ) 1 IXlEM 8 IiANO 

21. 0 magwclavua Dodd New South WideB 

Sceliomorpha magnxclava Dodd, Proc Royal Soc Qld , 'vol 26» 
1914, p 103 

22 0 tnagnus KiefiPer Philippine Islanda 

damptotelevi magna Kieffer, Philippine Jour Sci , vol 9, 1914, 
p 296 

I 

2J 0 margxnalis Kieffer Philippine Islands 

Camptoteleio morgmaht Kieffer, Hroteria, vol 14, 1916, p 172 

24 0 nurellus Dodd South-uest Australia 

Scehomorpha mirella DimIiI, Tians Eut Soc London, 1919, 
p 349 

25 0 montanus Dodd Queensland 

Sceliomotpha nwniana Dodd, Aichiv Naturg Berlin, vol 79, 

1913, p 165 

26 0 n/pric/fliM» Doild New South 'Wales 

Steliomorpka nuptclata Dodd, Proc Royal Soc Qld, vol 26, 

1914, p 104 

27 0 nxgncoxa Dodd Queensland 

Scehomorpha nigncoxa Dodd, Archiv Natuig Berlin, vol 79, 
1913, p 165 

28 0 rugosut Eieffei Java 

Dicrotelaa rvgosa Kieffer, Notes Leyden Museum, vol 30, 1908, 
p 92 

29 0 tuguloaus Dodd Queensland 

Scehomorpha rtigulosa Dodd, Trans Royal Soc South Auat , 
vol 37, 1913, p 139 

30 0 shakcipeaiex QirauU Queensland 

Scelio shalespeatci Giiault, Btisbauc, private publication, 1926. 

31 0 sohtartui Dodd Queensland 

Dxcroteleia iohtaria Dodd, Pioc Royal Soc Qld , vol 26, 1914, 
p 105 

32 0 tpitiosiceps Kieffer Philippine Islands 

Pailanteris sptnomepa Kieffer, Biotena, vol 14, 1916, p 178. 
Camptoteleia tpinoitceps Kiofter, Das Tierreich, 1926, 
p 386 

It \vall be observed that the genus is confined to the Indo-Malayon 
and ^l^iHtralian regions Being well represented by species in the 
Phili'iipine Islands and Australia, Oxgsceho is probably a dominant 
group throughout the Papuan and East Indian islands The ftdlowing 
teur American species, which possess a long postmarginal vein, are 
excluded and their generic position is uncertain 



THX QKNUS OZTSOBXilO KIXaTEB 77 

Oxyac^io connect ena Kieffor, Ann Soc Eut France, vol 78, 1910, 
p »13 

OxysceUo tnaulcatva Kioffer, Chrontoteleia tiuulcata Kicffer, Berlin 
Ent Ziet , vol 61, 1907, p 260 

Jkcrotelao foveaUfrona Kieffer, Proaanttna fai'eahfrona Kiofler, Ann 
Soo Sci Brussels, vol 32, 1908, p 136 

Jhcrotele%a cannata Ashmcad , Mairoteleia carinata Ash , Jour Linn 
Soc London, vol 25, 1894, p 222, Dicrotelcia cannata (Ash) 
Kieffer, Das Tierreich, 1926, p 300 

THE GENERIC RELATIONS OP OXYSCELIO Kiskfeb 
Oryacelto contains medium-sircd to lather large Scelionida of rather 
stout form and coarse sculpture In general appeal ance the species 
resemble those of Sielut Latreille and Hoptoleleia Ashmead The 
lelationship with UlcIio is mainly supciflcial, and the two genera may 
be distinguished b> the following charseters — 

Male MteniUB 10 jointed , propodeum vrithout true lateral ooniun , 

■egment 1 of abdomen without a ramed mndum area, legmant 2 
transversely depr on o e d at base , forewings with the booal portion 
distinotly polar and with o more or less distinct stigmol spot Bcelto 

Male ontoimtB 12 jointed , propodeum with true lateral conius , aegmont 
1 of abdomen with a raiaed modian area, segniont i not depre sao d at 
basn , forewings uniformly stained, not distmotly paler at boso, 
without a Bligmol spot Oxyulw 

The resemblance to Hojihtdeta is pionounced, but there aie several 
distinguishing features, vls — 

Postmoiginal vein long . lateral eanii« of propodeum short , posterior 

maigin of pn^iodeum uniformly gently ooncavo Hoplofrleia 

Fostmarginal vem absent , lateral ooniue of ptopodeuni long , postenor 
moigm of propodoum deeply ooneave medially, then with a blunt 
projection at the junction of the lateral connsi OsyeMho 

As more than one species of Otyatcho, namely O fiavtpe\ K and 
0 aptnoatcepa K , have been placed b> Kieffer m Patlanieru Kicffer, a 
discussion of that genus seems appropiiate Patlanierta was erected in 
1916 with Antena biculor Kieffer (1908) as the genotype Kieffer s 
description of btcclor, which states that the metanotum bears a spme or 
tooth, that the sub-marginal vein ih not remote from the costa, and that 
segment 3 of the abdomen is as long as 1 and 2 united, represents an 
insect which is clearly not congeneno with the species of Otyaedto 
But PnlanUna atnclava Kieffer (1916) from the Philippines does not 
possess these characters, fiom an examination of a female cotype of 
this species I have made the following notes — ^“Resembles a small 
species of Camptoieleta, bat the head is much wider than the thorax; 
the sculpture of the head, scutum, and scutellum is conaoeous and 
without punctures , the metanotum is transverse, strongly foveato 
medially but without a produced plate, the propodeum is short, th6 
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lateral caniue wide out from the median line, the postenor margin 
uniformly gently concave , venation as m CamptoielB%a, the sabmargmal 
vein remote from the costa, the marginal vein pnnctifonn, the post* 
maiginal not developed, abdomen as in Campioteleia, segment 2 a little 
longer than 1 or .3, 1 with a slightly differentiated broad, flat median 
area ’ ’ The wide head, sculpture of head and thorax, and shape of the 
posterior margin of the propodeum exolnde this species from O^soelio^ 
and its generic position, as well as that of F atrtceps Kieffer (1918) 
which from the description appears closely related, is obscure 

I’robably the new genus Bracaiba, described herewith, exhibits 
closer affinities with OxijsceUo than any known genus In bjstfa are 
found the raised median area on segment 1 of the abdomen, the deep 
median concavity and lateral piojections of the posterior margin of the 
propodeum, and the venational character of the submarginal vein bSing 
distant from the eosta The distinguishing features may be summanaed 
aa follows — 

Pontmargmal vein abeent , e>efl bare , female antenno with a stout 
cbmpaot olub» the sixth antennal j<nnt much smaUer than the 
seventh , metanota] plato usually axcavatedt its lateral marguia 
not strongly obLque 

Poatmargmal vem long , eyca hatry , female antenius with the olub 
hardly differentiated, the nxth antennal jomt not smaller than 
the seventh , motanotal plate very large, not excavated, ite 
lateral margins oblique 

BBACALBA New Qbnus 
Ckromotelem (not Ashmead) Dodd, Traiu Ent Soc Jjondon, 1919, 
p 329 

Female Male — Mediura-euzed, btont-bodied, coarsely sculptured 
Heehonids with the habitus of Uaploieleta and Oxysceho Head fiom 
dorsal aspect traiibverse, no widei than the thorax, the vertex moderately 
long and sloping to the postenor border which u not margined , from 
lateral BS|>ect the vertex is somewhat convex, the frona strongly convex ; 
lowei frons with a rathei narrow median depression whiob is not 
margined, chocks narrow dorsally, rather broad ventrally, eyes wido 
apart, large, with noticeable due pubescence, ocelli large, wide apart, 
the lateral pair against the eyes Antenme 12-y>intcd, in the ftomalfr 
with a loose 7-jomted cinb which is boareely wider than and hardly 
differentiated from the fnniole, the first funicle joint long, in the male 
the fiag^flar joint except the flrat sulHiuadrate Thorox stout , pronotam 
risible laterally, its anterior angles sub-tnuneate , acutum large, shortly 
precipitous again^ the anterior margin which is very broadly rounded; 
porapsiAl furrows complete, foveate, scutellum large, strongly foveato 
agamst its margins, the postenor margin rimmed and broadly seou- 
circular, metanotum armed with a broad, coarsely sonlptured lamella, 
||two>thir^ aa long as the aeutellum, projecting over the propodema atod 
extreme base of abdomen, its lateral margins oblique, ita pcaterior ourgin. 
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either gently oonyex or Mncave, propodeom Rhort medially, long 
iRtcmllT, the pofltenoT margm medially deeply concave to Jta bnae, and 
on either aide with a blunt tooth-like projection wbieii juta dightly 
into the basal depresaions of the abdomen , lateral caruup of propodeom 
tomplele Forewmgs long and broad, aubmarginal vein well-distant 
from the costa which it joma in a punctiform or aqomo marginal vem, 
the atig’nal vein very long and obbqne, the postmarginal long, gradually 
>anishing into the costa dutally but fully twice aa long aa the atigmal 
^eln, basal, median, and a long radial vein indicated by brown hnoa. 
Legs normal, slender Abdomen a little longer than the head and 
thorax united, broadly sessile at base, truncate or almost pointed at 
apex , si'gments 2 and 3 slightly longer than 1 or 4 segment 1 at base 
on ''itber side deeidy depressec so that medially thcie is a broad, 
elevated flat or humped areu which in the female projects forwaid 
slightlv into the couiavity of the propodenm (this raised area is not 
bounded laterally by definite stri.p or caniue as m most of the species 
of Oty^ceho) 

Type — Bracalha laminata described herewith 

A genus related to Hoploteleia and Oxyseelw, the characters 
separating it from the latter having already been discussed, from 
Hoploteleia it differs in the form of the metanotum, propodenm, and 
base of the abdomen Three species are known, two of which are 
described herewith 

BRACALBA LAMINATA New Species 

Female — Length, 4 26 mm Black , legs, including the coxae, bright 
reddish yuUow, antenna* black, the scape reddish yellow, teguUe dusky 

Head wholly strongly conflnently punctate including the frontal 
depression, and with a pubescence of long fine pale hairs Antennal 
seape moderately short and stout, twice as long as funicle 1, pedicel 
twice as long os its greatest width , funiele 1 elongate, two-thirds longer 
than the pedicel, 2 scarcely one-half as long as 1, 3 somewhat shorter 
than 2, quadrate, next six joints as long as wide, scarcely widened, 
gradually taponng to apex, the apical joint one-half longer than wide 
Thorax one-fourth longer than its greatest width , pronotum and scutum 
strongly confluently or snb-confluently punctate and with fine pale 
pubeaeenoe, scutellum with large punctures which are not eonfluent, 
metanotal lamina strongly reticulate-rugose, without eariniB or strm, 
its posterior margin gently concave medially, projections on either side 
of median cavity of the propodenm in the form of stout rounded teeth, 
the margin deeply concave between the projections and the posterior* 
latibral angles, the lateral caniue reachmg the margin at the base of 
these oonoavitieB Forewings extending to posterior margin of foniik 
abdominal segment, lightly stamed with brown, venation fnaeous. 
Abdomen one>flfth longer than the head and thorax united, a little mbre 
than twice aa long as its greatest width, segments 1 and 4 sdb-eqtnl, 
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2 and 3 a hitle longer, 5 fonr-fifths as long as 4, 6 three-fifths as long as 
6, its dorsal surface excavated apically so that the apical dorsal margm 
IS deeply concave, median area on segment 1 somewhat rounded and 
projecting forward a little, segment 1 coufluently punctate and longi- 
tudinally stiiate, the stnie stronger and more regular medially, 2-G 
rather strongly confiuently punctate with an irregular longitudinal 
aiiangemont but without defined struB, abdomen with a short, 
mtoDspicuons pubescence which is longer laterally and on the two apical 
segments 

Male — liength, 4 mm Differs from the female as follows — 
Coxic dusky black, frontal depression deeper, scutellum confiuently 
punctate, abdomen with seven visible segments, broadly truncate or 
faintly concave at Bjiex, the apical segment short, broad, and transverse , 
median area of segment 1 not rounded and not projecting toiward 
Antennae black, the ncape red at extreme base, scape lather short and 
stout, pedicel short, slightly longet than its greatest width, funicle 

1 twice as long as the pedicel, fully twice as long as its greatest width, 

2 a little longet than wide, 3-9 quadrate, apical joint one-half lougei 
than the penultimate 

Tlahtiat — Queensland, dogango, 40 miles west of Rockhampton, 
one female, one male, in March, A V Dodd 

nolohjpe and Allotypr m the Queensland Museum {11 y 41/7) 
HltACALBA NlGltmCE.SS Dodd 

Chromotdeta nigrestens Dodd, Trans Ent Hoc liondon, 1919, p 329 

Prom the original desenplioii it is evident that thia npecies, erected 
on a male fr'm Bouth-west Australia, is closely related to both Jatftuiata 
and cuncaia No comparison with the other species could be made as 
the holotype of mgrestens is in the British Museum 

BHACALBA CUNEATA New SPFcit<^ 

Ft male — ^Ijength, 3 40 mm Black, legs bright reddish >ellow, the 
coxie dark at base, the tarsi dusky , antenna.^ black, the first three or four 
joints bright i oddish >ollaw, teguliE dusky yellowish 

Head strongly oonfluentlj punctate and with pale pubescence, the 
frontal depression smooth medially Antennal scape over twice as long 
as fumcle 1 which is a little longer than the pedicel, the latter twice os 
long as its greatest width , funicle 2 as wide as long, 3 a little wider 
than long, next sue lomls a little yet distinctly wider than long, the 
apical joint not much longer than its greatest width Thorax one-fifth 
longer then its greatest width, pronotum, scutum, and scutellum 
Strongly confiuently punctate and with fine pubescence, metanotal 
lamina strongly reticula te-puuctate and with several obscure irregular 
longitudinal atrue, of which the median one projects a little at the 
poatenor margin, posterior projections of propodeum less tooth-like 
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thgji m Uminata and broader at apex, the posterior margin not deeply 
ooneave between the projeetions and the posterior-lateral angles, the 
lateral eanne reaching the margin at the apex of the projections 
Forewings extending to posterior maigin of fifth abdominal segment, 
stained with brown, venation thiok, fusoous Abdomen one- 
longer than the head and thorax united, somewhat more than 
tviioe as long as its greatest width , relative length of segments about as 
in laminata, segment 6 not excavated, its apical margin rounded and a 
little depressed, median area on segment I very broad, scarcely 
Tonnded, sculpture as in latninata except that the punctuation on 
segments 2-6 has a more pronounced tendency toward longitudinal 
arrangement and theie are numerous irregular strue 

Male — Unknown 

Hdbtiai — South Queensland , Chinchilla, three females m February 
and March, A P Dodd 

Eoloiype m the Queensland Museum {Hy i478) , Faratypee m the 
authcn'’s collection 

Closely related to the genotype but differing in antennal and 
propodeal characters 
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Two Interesting Queensland Eucalypts. 

B7 W F Blakely (Botanic Gardena, Sydney) and C T White 
(Government Botanist, Brisbane) 

Plate I 

(Bead before ike Boijal Society of Queensiond, ^th July, 1930 ) 

Bocalyvtaa Gortml n sp 

Frutox vel arboi parva 3-7 in alta, cortice Levi griseo Folia 
juvenilia vel pninana oblonga vel auguste lanceolata, opposita vel 
altema, broviter petiolata, supeme obseiire viridia, infeme pallida, 
2 5-7 cm longfi, 0 4-1 cm lata, vonis lateralibus e costa media angolo 
50° -60*^ einergentibua IiitloieHcontife axiilarcs vel pamculas eorymbosas 
termiuales disposita;, uinbellis 3 6 floris, pedunculis compressis vel 
angutite alatia Flores pedicellati, gemmai 1 cm lougte, 0 5 cm* diam , 
tube ealyciH Icviter subcostato, limbo minute bidentato , operculo cmiioo, 
(alyciB tubo brevius Anthonp versatilea, late ovatm vel orbioularea 
longitudmalitcr dehiseentCH Oapsula^ Iiedicellatce, campanulatae, 
venulosdB et siibcohtata^ 7 8 mm diam , disco parvo, inconspicno, valvia 
4-6 truuoatiB profunde inclusis 

A Mallee-hke shrub or small tree 3-7 m high, with grey-silvery 
stems 5-8 cm m diameter Haik smooth, leaden grey m colour, 
decorticating in long iibbons Timber very pale, haid and tough 
Juvenile leaves (not seen 111 the earliest stage) linear oblong to narrow 
lanceolate, opposite and alternate, shortly petiolatc, dark green above, 
pale beneath, the margins slightly irregular and sub-revolute, 2*6-7 cm 
long, 0 4-1 cm broad Matuic leaves alternate or occasionally opposite, 
shortly petiolate, lanceolate, dark green and shining above, pale beneath, 
6-13 cm long, 1-2 7 cm bi oad Venation rather obscure, the lateral veins 
making an angle of r>0°-b0° to the inidnb, the veinlets reticulate, intra- 
margmal vein remote from the edge Inflorescence in the upper axils 
foiming fairly large teiminal corymbose panicles which become mfrater- 
mmal by the time the fruit develops Umbels 3-6 flowered, peduncles 
compressed or nairowly winged, 10-16 mm long Buds conical davate, 
pedicellate, pale gieen, 1 cm long, 5 mm m diam at the broadest part 
Ualvx-tubc slightly 4-ribbod or stibdipteroua at the base, two of the 
ribh more prominent than tlie others and terminating in rudimentary 
teeth on the edge of the calvx nm Operculum comoal, rather thin, pale 
green diadcd pink, shortei than the calyx-tube Anthers versatile, 
broadly ovate to oibicular, with distinct cells opening longitudinally, 
gland rather small, attached to the upper half of the connective Fruit 
t>edieellate, campanulate, veuulose and faintly costate, one or two of the 
nbs sometiires expanded into narrow wings, 7-8 mm diam Duo small 
afi) obscure, slightly oblique, valves 4-6, truncate, deeply enclosed 
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EXrLA^ATTOM OP Pf ATk I 
i.Mil 0 p'ua Ctirtini (Blakely and Mhlte) 

1 Juvenile or ooppiLc lca\p«. I nat elii A Lal>x tube and i4«til x 1| 

X >lowerlng TaUb A nat alie FIs 7 FrulUng Inflorean nu I uat iIm 

8 Flower bud, x 11 Fig 8 Capable, nat alv 

4 Flower X 11 Fig B HeeiU enlargtMl 

6. Anther x 8IL 
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DeMCrxpium of Seeds — The eeede are somewhat Hunilar to those of 
Tnstonta conferia B Bi , aud quite distinct from an^ other species of 
Buoalyptus, hence a new subsenes, Leptospernue, is proposed 

Fertile seeds pale brown, glossy, minutely rugose on the sides only, 
the back smooth and glossy, ilask-shaped to arcuate, usually 2-nbbed, 
the base obtuse or produced into a small, straight point, gradually 
narrowed upwards into the small truncate hilum, mm long, 1 mxn 
broad m the widest part Stenle seeds somewhat similar in shape and 
sise to the fertile seeds, but straighter and of a darker colour 

Dwnp/toa of Seedhngs — Cotyledons renilorm, 5 ram long, 2^ mm 
in diameter Hvpocotyl slender, teiete, pale pink, 1-15 em long 
First pair of leaves linear -lanceolate, shortly petiolate, pale green, 
1-1 5 cm long, 4-6 mm broad ScH*ond pairs of leaves Imear-lanceolate, 
petiolate, 1 5-12 cm long, 6-7 mm broad, daik green al>o\e, pale beneath 
Third to fifth pair ot leaves narrow-laneeolate, shortly petiolate, smooth, 
pale on the lowei suifact, 4-8 cm long, 0 7-1 cm brood Sixth to eighth 
pair narrow-laneeolate, 7-12 cm long, 1-1 1 cm broad, the same colour 
as the earlier leaves Intermediate leaves alternate, petiolate, lanceolate 
to obliquely lanceolate, 6-8 \ 1 5-2 cm Venation fine and somewhat 
obscure 

Kange — Sandstone hills ueai Plunkett, alwut 33 miles SW of 
Hiisbane C T White, 26/8/1923 (sine No ) Bushes 6-8 ft high, 
bark peeling off in long Btiqis, 24/2/29 No 5592, very common on 
sandstone ndges, small trees up to 7 m , but mostly smaller ot Alallee- 
like giowth, trunks with a smooth giey silvery bark, Nov 1929 
(fiowenng spe<*imens), D tUtrfis (the type) 

The species is named in honour of Mi iisil Cuitis, mIio first 
diew the attention of one of us (CTW ) to the tice when culleclmg 
in that locality in 1923 rntoitunately, only truitmg specimens weie 
gathered The locality was again visited in Febiiiaiy 1929, but again 
the trees were only seen m fiuit, although a good senes of fiuiting 
bpecimenb, wood, and coppice leaves were gathered ill Curtis, however, 
gatheied good flowering bpe( miens in Novembei 1929, which enabled 
Ub to draw up a satisfactory description 

AffinUie ^ — The species closely resembles E Shnessn Maiden & 
Blakely, m shape, eoloui, and general appearance ot the juvenile and 
adult leases, also m the shape of the buds, but the anthers place it m a 
different subsection, while the truits are more venulose, and the wood is 
pale 

The leaves are reminiscent of those of Tnsiania laur%na R Br, 
and the fruits and seeds resemble the corresponding oharaoterg of 
T conferia U Br to a marked degree ^ ^ , 

Systemattc Poatifon — It is a very interestmg sp^es with the 
MEallco-like habit of E eudeamundes F v M and th6 
toothed calyx of some of the members of the Eudesmies, but 
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nng u regular, and the fllaraenta are not tufted The ratiwr large 
terminal inflorescence is not unlike the Coiymboae, but the anthers are 
much shorter, the fruits not urceolate, and the timber la white 

It cannot be satisfactorily placed under any of Bentham’s subsenee 
(Senes Normalcs ml the "Flora Anstrallenau") and a new subsenee — 
Loptospemur — intermediate betueeu the Coiymbosas and Endeamieai, is 
here proposed to leceive it The characters are as follows — 

Subset tes Lepfospermtr — Flowers rathei large, infloreaeenoes borne 
in the upper axils formmg a termmal more or less corsrmbose panicle 
(mfraterminal m fruit) Calyx nbbed, two of the nba produced into 
mmute teeth on the calyx rim Capsule campanulate, seeds narrow, 
mmutely rugose on the sides, the back smooth 

Enoalyptas tenulpos n sp 

Arbor parva vel inediocns, cortiee flbrato persistenti Foha 
juvenilia opposita vel alterna, lineana vel anguste lauceolata, sessilia vel 
breviter petiolata, folia matura vel secundaria opposita vel alterna 
-‘breviter petiolata, anguste lanceolate, 6-16 cm longa et 0 8-1 8 cm lata , 
venis lateralibua e costa media angulo GO’-TO” emergentibus, venis 
lateralibuB el venulia subobscuris Inflorescentiffi umbellas axiUarea 
disposits, umbelliB 6-10 flons, iiedunculis 1 2-1 7 cm longis, pedicellia 
tenuibus subteretibus, 0 7-11 cm longis Flores ignoti Gapanhe 
hemisphencea vel late turbmatte 4-5 mm diam valvis 3-4 leviter inclusis 
vel discum subsequantibus 

A "Strmgybark or Mahogany" of medium sue, bark long-flbred, 
dark reddish brown, close and peiaistent to the small branches Juvenile 
leaves not seen in the earliest stage , those available are smooth, yellowish- 
green when dry, opposite and alternate, linear to narrow-lanceolate, 
sessile to shortly petiolatc, dark coloured and subcaniculate above, pale 
beneath, with a yellowish promment midrib, 6 16 cm long, 0 6-1 cm 
broad Mature (adult or secondary) leaves opposite and alternate, 
shortly petiolate, narrow-lanceolate, thin and pale, drying a dull 
yellowish green, 6-15 cm long, 0 8-18 cm broad Venation very line 
and subobscure, the lateral veins divergmg at an angle of 6Q*-70* to 
the midnb , the mtramarginal vem very close to the edge Inflorescences 
m axillary umbels of 5-10 markedly pedicellate flowers Peduncles 
slender, snbangular, 1 2-1 7 cm long, pedicels very slender, subterete, 
0 7-1 1 cm lou{^ Flowers unknown Fruit pedicellate, hemispherical 
to goblet-bhape<v remarkably thin, 4-5 mm. diam Disc depressed or 
much lower than the calycme nng, rather flat, or forming a thm camose 
nng over the delicate capsule and partly concealing the three or four 
Very small valves Fertile seeds pale brown, D-abaped to obliquely 
pyramidal, glossy, faintly 2-ribbed z 1 mm Ffilnm' small, temunal, 
irregular in shape Stoxile seeds pale brown, as long as the flwtile seeds, 
^Vnarrower and more irr^fular m shape 

Afitutw. — Its afBnitios are flrstly with JS ecst e afo i dee Sdumer, 
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pArtumlalrly in the venation of the leaves, shape and seulptarv of the 
fnut, and probably in the anthers, the bark is alao hke that of 
E actn$motd$i Schaner, known m Now South Wales as White Mahogany 
and in Queensland as Tellow Stnngybark It is, however, readily 
distinguished from E ocmentotdea by its narrow sub-ngid juvenile 
leaves, its uniformly narrower adult leaves, and in the exceedingly lon^ 
slender pedicels to the fruits E Curttnt Blakely & White resembles 
this species mainly in the narrow juvenile and adult leaves, and to 
some extent in the shape of the fruits, but E Curtim is a smooth-barked, 
small, liallee-like shrub or tree, with a large terminal intloreseence, 
while E tenuipet is a medium-sued tree with a very fibrous penostent 
bark 

Synonym, — E acmentoulfg Sehauei, var tenutpca, Maiden ft 
Blakely Cnt Rev Gen Enc vol \ii (part Ixx ), p 4^, plate 285, 
figs 5, 6 

Range — Meteor Creek, Bouth-Central Queensland , local name 
“Peppei^nt Stnngybark” I)t if / Jensen, July 1921 (typo) Dalby 
Foiest distnct, “Stnngybark of medium we” Deputy Forester 
Singleton, No 34 Nudley im Dalby Foreet Overseer RoonUer* 
Chinchilla, small “Stnngybark” tree of stunted appeal ance, very loose 
outside bark, 26-30 ft high , the best stem I could find was 8 inches m 
diameter, older trees very hollow, I only know of one patch of these 
trees about here , inside wood of a brown colour H C Beasley, No 17,. 
3/7/1928 Chinchilla on poor stony ground, local name “Mahogany ” 
B V Beasley Additional specimens 16/1/30 (sine No ) 
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The Consideration of certain Factors as 
Potentialities in Mosquito Control in Australia. 

By R HvMLTN-HiRBib, DSc, City Rutomologut, Bnsbane* 

Plates I -II 

{Read before the Royal Society of Queensland, let September, 1930 ) 
INTRODUCTION 

There ut peihaps no ])habc of mobqaito control Icsb understood 
than that appcrtainmg to the breeding places of moaquitoes in the open 
It is conunnnly suppowU by the average person that any and every 
water-holding awamp la an aotual breeding place, and it is extiemely 
difficult to bring home the actual ttuth with regard to this difficult 
question because, whilst wo know that there are many that are not and 
never do breed mosquitoes, it is very difficult to give a correct inter- 
pretation of what IS actually going on In order to explain the position 
with any degree ol accuracy, it has been sought to divide breeding 
places into places ot selection us opposed to places of rompulsion The 
explanation as to wh> this should be so, however, cannot be sought by 
taking one factoi alone into consideration, and therein lies the difficulty 
of the problem 

POTENTIAL VERSUS ACTUAL BREEDING PLACES 

During fieldwork it may be possible to determine the causes of 
avoidance or selection with some degree of certainty in isolated 
instances, hut unfortunately these reasons cannot be generally applied 
The most obvioq^ thing with regard to the selection of breeding places 
seems to be the factor of the food supply Of recent years a good deal 
of attention has been given to the hydrogen ion concentration of the 
water, and, though these investigations have not so far yielded tiie 
results we had hoped, yet the consideration of this interesting side of 
the question has produced valuable scientific data (MacGregor** and 
others) Records mdiscnminately taken and appbed without any 

* From the Fntomologieal Beetioii, Urpartment of Health, BrIaiiaBe City OonasU. 
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eflreful co-ordination tend to become naelm and in some caaea are 
grofloly mideading The hydrogen lonr concentration of any given water 
la a naeful indication of the typea of watera aeleeted by different typea 
of moaqmtoea and for this pnrpoae alone la helpful Hydrogen ion 
concentration, howevei, la a far mote difficult thing to determine than 
f^peara at first sight, for the changes are Boraetimrs so rapid and are 
influenced by so many factors that it is quite possible to take the 
readings of the same water at different places, at different levels, and 
under varying conditions of temperature and locality, and obtain 
different results each time, so that no useful purpose can be served by the 
reiteration of their values Hydrogen ion concentration leadings should 
bo taken, therefore, with the greatest possible care, and in view of the 
fact that temperature has such a profound influence upon ionic dissocia- 
tion, or whatever the cause may he, the temperature of the water at 
the very spot at which records ate taken should go hand in hand 
Most waters show a gradual rise in pH during the height of the sun’s 
activities, which drops again the moment the temperature begins to fall 
Some have regarded this change in pH as due to the presence of aquatio 
vegetation only, piodncing by photosynthetic activity changes in the 
water irrespective of temperature Tbu> pH range can, however, be 
induced quite irrespective of vegetation , the change is just as 
pronounced and shows practically no diffeience from those waters which 
are supposed to be constantly affected by the vegii>tation which abounds 
The way in which temperature mfiuenees the rise and fall of pH is 
shown by the accompanying graphs An interesting lustauce ot the 
BuppMcd effects of aquatic vegetation upon the pll is that lecoided by 
Matheson & Hinman" when they interpret the pit seme of Chaia 
frag^ut as giving rise to lethal effects and ptoducing the death ot 
moaqnito larvte, the lethal action of the plant being said to be closely 
associated with a high pH which vanes diiectly uitli the degrees of 
photoaynthetic activity In Queensland Xitella phatUotelet la said to 
act in a similar way, and yet, when the water is examined in which this 
(Iharophyte flourishes, the pH is shown to stand mamly in relationship 
to the temperatui e of the water, and even on the hottest day in summei 
this rarely exceeds 88° F or so during the peak peiiod of the day when 
the highest pH is reached, with the decline ot tempeiature the pH also 
declines This plant is definitely stated to be lethal to moaqmtoes, and 
yet throughout the greater part of November and December 1928 both 
Anopkete$ anmltpn and Cuiex wmlirortm were found thriving in 
thick nasaes of it This does not suggest any lethal action in the field 
at all events 
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Time of Day 

Qkaph J— Htoboqvn Ion CV)Noimtiution or *'Nitilla" Watus 

The relationiihip of tempcratare and pU in a small pool with hTfteUd rristoio 
and NiteUa phaulotMes, illustrated by two difforent readingi taken within a fortnl^t 
of one another at the same spot, the first on 2nd Norembor, and the aeocnd on 
15th November, 1928 (rapidly dryinff op) On both oceaslona Anopheles emmihpss 
and Cnlen oAnakroetrCs were plentiful Chora henthamx was also preseni in small 
quantities Larval destnieton exceptionally nmncTons 

It 18 an extraordinary thing that, however varied the readings may be, there 
exists some definite relationship between temperature and pH, for notme how the 
pH drops with the detrease in temperature Furthermore, as evidenee that this pH 
u not indued by photosyntheiie activity but is produced by the elfeets of tempera 
tare upon lonie dmociatiDn, it u instructive to notice that test tubes provided with 
water placed m the pools from which the readings are taken will show ahnilar 
differences throughout the day to those shown by the pools thmnaelves 

Enoggera Creek (5 mile radius from Brisbane Post Ofllee} 


Of greater impottance, by far, than this question of pH seema to 
be the presence of decomposition piquets in the water Here we tread 
on surer g^und, at least so it would appear, and pottibly by far the 
greater mortality amongst mosquito larvn ean be attributed to the toxic 
effects of these That this would prove of importance has been 
foreshadowed by others (Harvey* Pmthi”**, MacOregor^, 
Williamson**) Some experiments conducted by the writer during the 
winter months, with a view to dtsoovermg the ohauges that would be 
tikely to take place under laboratory conditions, have yid^ad resolta 
of seientifle and practical interest 



OBtT^ rAATOBs v6 FonoimumB IN MOaQom) ooMraoij 89 


Four large glaae jan holding approxiinatdy S or 10 litrea eaeh, 
to which a 25 per cent peptone wlntion had been added as nitrogen 
supply were need 


Object or suon ExriiAnrENTB 

Sample J — This experiment was eondncted with the express 
intention of testing the effects of a well aerated poptonised mlution 
upon mosquito larva It aas thought that a superfluity of oxygen 
might possibly prolong life In order to supply oxygen to the water 
regularly air was bubbled thiough it night and morning Jn other 
respects this jar was the same as No 3 Both were exposed to the 
atmoqihere 

Sample 2 was used to ttst the effect of a CO, blanket kept constantly 
upon the surface of the watei The air was kept excluded by means 
of a glass eover CO, was delivered from a Kipp a apparatus night 
and mommg 

Sample 3 — This jar was left exposed to the atmoapfaerie conditions 
of the room during the whole period and acted m some measure as a 
control 

Sample if was kept oovei d to exclude dust Further 5 ee a were 
added on five different occasions making a total of 60 ce s of peptone 
solution dnrmg the whole period under observation This wss done 
to allow for tbi food factor The possibility of the food supply being 
used up during the process of the experiment was thereby excluded 

It IS however recognised that with the appearance of toxic 
substances as by products of putrefaction the killing power of the 
solution becomes apparent It is unfortunate however that though 
we have every reason to believe in then presence w< know so little alout 
the nature of them 

Samples of the watei as pet the aceompanymg table were taken 
and subjected to analysis at intervals of about ten days attention being 
specially given to consideration of the nitrogen products and the ehanges 
induced therein 

Six egg rafts of f ultx fattgana approximatmg snythmg from 
1 000 to 1 600 eggs were added to esoh on the 27th August (1928) , 
temperature of tap water u‘>ed being in eaeh case fl?** F 
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The interpretation of these resdlti is fraught arith mndi diffionlly, 
bat It will be reoogniaed at a glance, however, that the mortahty of 
the larvc was saeh that very few adnlta matured The pqitone 
Mlntion was intended to meet the food demand, and, m order to make 
doubly sure that there was no possibility of the larvn dying from 
starvation, additional quantities of peptone were added to Sample 4 
from time to time It is interestmg to note that, under sueh favourable 
conditions as at drat obtained, the larvs made rapid progresa, and at 
the end of the first week or two, when most of the other jars were 
sadly depleted, Sample 4 contained by far the greater number of larvss 
m a thoroughly fiouiishmg condition Eveiything seemed to go well 
until suddenly the larvie commenced to disappear, and from that time 
on disaster after disaster overtook them 

Approximately 600 c c were abstracted from the jars each time 
water was taken for analysis, so that, allowing for a certain amount of 
evaporation, the tendency would be for each breeding place to become 
more restiicted, including also possibly a higher concentration of the 
water contents 

It IS difficult to explain the tremendous mortality of the larvn m 
all the experimental ]ars except lu terms of the nitrogen ogrcle, these 
facts seem to speak for themselves, forcing us to the belief tiiat m this 
instance this question is of greater moment than the food supply It 
certainly has proved itself to be so m the laboratory, m the field a 
greater number of factors are naturally brought into play, hut we have 
no reason to believe that in the mam the mortality would be any less 
in the field, given similar conditions, than elsewhere 

Particularly astonishing are the results recorded from Sample 2 
It must occasion some surpnso that the larvn continued to live on lor 
some time in spite of the CO, blanket which was never absent from 
the surface of the water It may be presupposed that very little of 
this would enter into solution, and it u a mystery from where the larvn 
procured then oxygen The only feaaible explanation seems to be that 
larvn must be capable of using up dissolved oxygen from the water 

The opinion may be further expressed that the water would probably 
contain sufficient oxygen to enable the onginal larvn to keep ahve in 
spite of the presence of a narcotic poison, on the surface With regard 
to the larvn themselves there is a further factor to bo taken mto 
consideration besides that of oxygen, namely, the eonvenion of free 
and albummoid ammonia into nitnte In the propoitiooB m which it 
ooeuts there can be little doubt that the nitnte would be toxic to 
mosquitoes, and the expenments tend to show that the toxiatgr of the 
decomposition products was responsible for the final debacle Peptone 
M a putrefying substance, and, according to Pmthi,** the moment the 
flr rt jg l^rtant change causes the appearanee of tomo sobatanees, the 
kill^lf'time (his researdiea deal with fish) would oafy be a matter 
(4 hours * 
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For purposes of companson, the foltowing snalyus of 'water taken 
from a manure pit should be studied The bqnid was a highly 
concentrated one and was full of all developmental stages of C faUguna, 
hence, for the purposes intended, no more typical breeding place of thu 
'Species could be imagined 

The total nitrogen is consideiable, the presence of albuminoid 
ammonia in such quantities is evidently responsible for the existence of 
such an ideal breeding place m which large numbers of baotena would 
swarm The larvs of this spocies seem to prefer coarse foodstuflh 
which insure rapid development It is further extiaordinary how 
‘Consistently Culex fattgana selects “hay infusion” mixtures of this sort 
A further interesting instance of this is often seen in the field when 
waterfaoles, hitherto free from infestation, commence to breed Cvlax 
fatigana freely the moment rotting grass is thrown into the water 

In such a sample as this the amount of organic matter present la 
not only natural but of immense value as a food reserve, and the 
wi-called “suspended developmental phaae,” with 'which one la so 
familiar, seldom occurs The signihoanoe of chlorides and total 
alkalinity is very imperfectly understood at present, though the high 
content might be a factor m the retardation of development of certain 
xylvan mosquitoes No other mosquito with the possible exception of 
Lvtata kaltfaxt, which is also occasionally found in liquid manure, could 
exist in such concentration 

Porta per MiUton 


Free ammonia 

25 75 

Albuminoid ammonia 

255 

Nitrites 

0026 

Nitrate 

6 

Chloride 

220 0 

Total alkabnity 

820 0 

Consumed oxygen at 212” in 30 mins 

370« 

pH 

76 

Htdboqen Ion Concentration and Tbmpbbatubb 


Our knowledge with regard to hydrogen ion concentration and its 
coBtnbuting factors is undergoing many changes 

For some time past the necessity for taking readings of varioua 
waters, waters of all kinds and description, some breeding mosquitoea, 
some not, some containing vegetation, and some not, has been apparent 
As has already been atated, the hydrogen ion concentration will vary 
throu^out the day irrespective of the presence of aquatu life It u a 
significant fact that, from the moment a peak period u reached in the 
temperatnre of the day and the temperature eommenoea to fidl, the 
hydrogen ion conoentration of the water falla with it It is of oonrae not 
to be snpposed that temperatnre alone is reiponsible, but ffspi aetnal 
readings taken over and over again it would seem ae if tkit wen tha 
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main determining factor That there are contributory oauaea must be 
self-evident from the vanationa that are liable to take place A study 
o£ the accompanying graphs should make this quite clear 



Orapu No 2— Hydbooiv Jon Concinthation or Watiss 

The hydrogen lou conn utration of the nee flohU \anei In thie nutanec the 
FI iximuni ifl reached in water .nnong the rice itaelf Though the locahtiea at which 
the temperature and pH were taken were only 4 >aidK apait, the presence of rotting 
aoudan graiw near the check bank naaerted itaclf by influencing the pH as shown 
iboie, the ]iH rem lining nmertheleu all the time on tho alkaline side of neutrality 

These readings were taken lu embhole country at Ellimo, near Yonda (Farm 
No 1040, Patterson) The paddock was 5 mrrs in extent and tho nee ten weeks 
old 

Anophelfit anau'tpcs was present along portions of the check bank in small 
c|unntities, and Culex annvJtrosIns was just commencing to bleed in association 

The tendency of rotting fibre to alter tho pH, as is suggested by tins record, 
opens up the question of the efficacy of such to create conditions unfavourable to 
mosquito breeding 

18th December, 1928— Mirrool, MIA 

In taking readings, tho greatest care has been taken that the 
thei moinetor is placed ui tho same spot every time and that no disturbing 
influences are allowed to affect the water, for it is quite possible that 
disorepaneies m some lecords may be attiibutable to disturbing elements 
which are apt to upset the equilibrium of the water dunng the comise 
of the day Particularly noticeable is this m Graph 3, which records 
happenings in one of tho iice paddocks of tho Yanoo dutnet, 
Murrumbidgeo Inigation Area, taken during a veiy hot spell During 
tlie course of the day the temperature of the water rose steadily to 
its highest point of 95° F by 2 p m The pH at the same tune of the 
vilfty Mae to 8 8 , suddenly there was a change in the atmosphere and by 
abotit 2.46 pm a severe dust-storm had swept over the noe-fleld^ 
travelling it was estimated at a rate of about 30 miles an hour, and 
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the drop in the pll was exceptionally noticeable, which during that 
short period of time had fallen to 7 8 Prom that time on, the tempeia- 
ture continued to fall and the pH with at At 5 30 p m another storm 
made its appearance, which necessitated retioat A slight rise in the 
hydrogen ion concentiation between the two storms romaiiis unexplained 



UoAPii No ^ — The TKMPXRAruBi or "Brci" Waters iv its HetiAtion to 
Htdrooen Ion Concentration 

Temperature of pH roadmKS taken in ono rice field on each aide of a cheek 
l/ank dividing two bays at Murrami, Farm No lOSi (Tooth) on 7th January, 
(vies anntU%roeti%a and Anopheh^ /mnviipwi present in both boys The period 
under review suffered t'v^o ilu^t storms, one between 2 and S o’clock in the 
nitemoon and the other after ^ oMoek, ueeeBSitnting retreat, the fall in Umperatuie 
ind the corrQS|>onding altorntious in pH are particulirly noticeable Tho nea crop 
was grown on the same cboeolato soil two years running 

The difference m the temperature and pH of the two bays throughout the day 
IS difficult to account for Pools forming the floor of a creek bed and situated sido 
by Bide all \ary in the same kind of way Such changes ore not at all uncommon 

It must of course be conceded that waters taken m different paith of 
the rice-flelds will yield slight variations of temperatuie as well as 
slight variations of pH (Graphs 2 to 4 ) 

It IS a foregone conclusion that water in the field will not have 
the same temperature or pH as it will have after having been brought 
into tho laboratory, where we find the tendency is for the water to 
increase in alkalinity quite irrespective of any pbotoaynthetic activity 
OP temperature When once the water has been brought into equibbrium 
With the temperature of the laboratory the ii^ater still shows a. tendency 
to rise m pH, so that when conducting experiments in the laboratory 
this aide of the question must not be overlooked It is interesting to 
note, however, that hydrogen ion concentration seems to follow very 
much the same rate of development in most waters, at all events in 
Son^em (^eenaland, whether provided with aquatic vegetation or not. 
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End, nnlen there is some abnornuil condition iMponsible, the pH rarely 
if ever rises beyond 8 6 to 8 8, evoi on the hottest day in Brisbane 
Where a high pH of 9 0 is reached in the deld, whatever apparently 
the conditions may be that have induced it, mosquitoes invariably fall 
to select It On investigation it nearly ala ays transpires that the pH 
IS due to the presence of some other factor rather than temperature, 
m one case, perhaps, to an increase of an alkali or some other diemleal 
which may be present If a weed like Nitella phavlotdea is allowed to 
remain in an aquarinm for a considerable length of time ao that the 
whole jar becomes balaneed, there is generally a shght variation in pU 
daring the course of the day, and when the jar M placed dnnng the 
hottest part of the day in the direct sunLght the pH rises only 
gradually, though many figures relatmg to Charophyta have been 
aoonmalated, I have never been able to get the high pH referred to by 
Matheson & Hinman Furthermore it la of importance to note 
at times, if such a jai eontaimng Nttella phauloteles placed in the 
laboratory is supplied with egg-rafts of Culex fatigana, the ^gs hatoh 
quite normally but seldom mature This has been a souree of j^utinual 
worry, becanse the same thing happened with other Charophyta which 
normally in the field breed thonsands of mosquitoes though perhaps a 
sylvan type 

Seeing that the pH reached in these jais is usually a conaiatent 
one, it was deteiiuiued to test out the food factor as thoroughly as 
possible, and, knowing the voiacity of C fatigans larvse and then 
preference for coarse organic aabstancea, a fish food known as 
“PiMiidin” was used as a snpplemental food, with unexpected results, 
for the larvn thrived and contmued to thrive As long as they were 
fed with this food every third day, the breedmg cage was throngiM with 
adults of both sexes in a diorter space of time than is usually the cose 
Such results proved that Nitella phauloteles is not* lethal to mosquitoes 
under normal conditions, provided that the food supply is adequate 
to meet all larval requirementa 

This IB fuithcr confirmed in the field Dunng the recent summer of 
1928, pools forming the bed of Enoggera Creek were numeroua, and 
in these pools time after time various speeies of Nitellas had come to 
rest, 80 that the whole floor of the pools was covered from end to end 
and from side to side with oopiona growths of various Charophytea 
consisting of NtieUa enttata and NsttUa phmuloteleo, Charx hentkom, 
€hara wtatrai**, and others, and m some of them several apeeiea were ao 
entwined that it was futile to attempt to separate them In all these 
pools without exception, Anophelee annvhpes Walker oocorred breedmg 
iide by side with large numbera of Oulex annulvroHr^ Skuas The 
waters in which the^e plants occur are rich m iron and the depositioii 
of iron nits is considerable, influencing to some extent the hydrogen loa 
eoneentration of the water in qaestiOB, and, though iron salts in the 
fermas state would seem to destn^ food orguasois^ these nylvan 
Boaqmte^larvm seea to be in no way m eo n venienoed the^by. 
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The potenUahtMS of the noe-fields mint not be overlooked, beosuae 
with the greater aceumulationa of water the nnmbera of mnaquitoea will 
naturally tend to uorease In every part of the world where iice la 
grown, Ae earners of malaria m particular conatitnte a aenoua menaee 
It is no wonder, therefore, that the uumberK of ^nopAelea amiulipea m 
the Mumimbidgee Irrigation Area should be a matter of some ooncem 

Breedmg m the rice-flelds is fiiat induced by moaquitoea which 
have survived the winter in drain-ditches and such bke A$ coionuatum 
of ike rtce-fieldt mutt take place every year, the towrcet of supply from 
which those mosquitoes come should be regarded as the principal 
breedmg placet tn the area, and control should be directed agatnst them 
After cdonuation of the nee has imoe taken place, breeding may go 
on unrestnotedly During the period of the nee’s growth the water 
reaches a hig^ temperature, but, with the stooling, shade m provided 
and mosquito larvae linger in the cooler portions of the nce-fleld With 
the growth of the noe, the water becomes more and more suitable for 
breedmg purposes The presence of organir matter is shown by the 
analyses of nee-waters taken from the spot For this leason it would 
appear as if the nce^paddocks m the early stages were not ao suitable 
for larval growth, as m the latter, when the water has become suitably 
balanoed, vegetation is plentiful, and tood supplies aie assured 

As the Graphs 2-4 show, nce-water is usually on the olkalme side 
of neutrality, probably this condition suits not only the nee best but 
also the organisms and bacteria which flourish therein There has been 
some talk of the condition of water being affected adversely by rotting 
fibre (Williamsm**) Bo far no expenments have been made to test 
this possibility, though it was noticeable that m one of the rice-paddocks 
containing a considerable quantity of last year’s iico-trasb no 
moequito larvce could be located Such a negative flnding, though 
apparently of little value, may some day lead to more positive results 
The adverse mfluenees of toxic substances produced as by-products of 
putrefaction against which no mosquito larvw can possibly hope to 
survive have yet to be studied Research in mosquito eradication tends 
to take this direction, and, compared with the importance of this aspeot 
of the question, the food supply sinks into mere insignificance 

Analyses of Samples of Water from the Bice-fields at Kubank’s 
Farm, No 101, Murrumbldgee Irrigation Area — 

Sample 1 —Taken from the e^ of vice-field on eastern end of 
Farm, Mirool Less turbid than Samples 2 and 8 

Sample S — Taken from dram outude cheek-bank on the western 
side of the nee-field Sample tqrbid and oontaining green algal growths 
LRtls movement of water m this dram 

Sample S —Taken from drpin along road to the south of the noe- 
Wd ' Euttle movement of water m this dram, water turbid and 
eoBtaisiqg green vegetable growths * 
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Daplioate samples of about oue Jitre each were taken, and the 
results are averages of the duplicates No mosquitoes Mere breeding m 
any of these waters at the time 


— 

pH 

1 

, Alkslmlty 

P P.ni 

1 1 xpreencil u 

1 UCOi 

11 parts in r 
100,009 

OXTsen 
conmnied st 
812* F St 

30 mla , parts 
per 100,000 

Sample 1 

72 1 

1 

1 62 9 

1 22 

6 31 

Sample 2 

1 

Hi 

60 0 

1 60 

10 89 

Sample 3 

7 5 ' 

1 1 

72 2 

1 92 

11 33 


BcmatkB (1) pH — TIkbo icsnlts do not gi\e a correct idea, mace the readugs 
were determined 2} houn after having been taken into the laboratoiy, so that by 
that time the water had come to equilibrium with the laboratory tt mperaturo, whi^ 
at 3 pm itood at 77* F 

(8) n — Tht thlorino content of tbiv water is low, but there 10 no particular 
rennon why it ihould be higher than that of the water in the canal, which would 
l>e \Lry buitable foi irrigation purpoiei it it lontainod any gieat quantiticfl of ealta 

(d) Oxygen Oonaumed — These flguree are higher than one » lued to in ordinary 
wntera, and can onl> bo explained by the fact that the water had been in contact 
for Home tune with a dense nee crop, as well as a large quantity of vegetable 
d^biis, and all the samples wore particularly turbid The estimation, howe\er, w is 
carried out on the filtered auuples 

Nora — My thnnlu arc duo to Mr U Norman England, AsHistant Soil 8urve> 
(he mist at the Research Station, Giifllth, New South Wales, for kindly under 
t iking the analyses of these waters, wliuh were made on 22nd Mfiich, 1929 
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OaAPii No 4 

To illustrate the diifeieme of temperature of the water and pH on "red” 
and "black” soils resi>eoti\ely, the readings taken in two adjoining nee paddocks, 
I'arm No 1456 (Spencer), Mnrrami, Yancn Area, Now South Wales, dnnng 
''(Kb Jaituary, 1929 No mosquito larvs present "Red" soils which are light, 
fnable, and easily worked are apparently warmer than the heavier "black" soils 
"red" soil was flooded on 82Bd October and the "black" soil neepaddoek 
a week later Both were grown on "virgin" (riee) toil 
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"—**•*■ •' Breuf/njf fi/aces o/" Cu/ex annuArostrvs 
angf An o joBe/es sn/tt/Z/pes 
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No inorp ideal breeding place than Utst hero selected by CiiZc« omAiOtroatna and 
-4iiopfce7<a annu^iptfs can be imagined , the places \iepe shallow seepage drums, the 
distance Uing u matter of 3 or 4 feet between each check bank and extending for 
- mile m length The lood supply consisted mainly of decaying \egetation, the 
*ittraetive jnflamoe of the “hay mfiisioa“ faroonng the growth both of Frotoaoa 
•md Bacteria The nee water first selected is that grown on the same soil two 
yean numing, always nearest to the soaroe of supply 
Ifonani, Yaneo Area 
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It It ilgiufleant that nee grown on the hudo land two yean mnaljig toeada 
more motqaitoea than nee grown on nrgin toil Thit is due to the preaenee of 
moeh organie matter, pronding eoualderable food topplloa In thla patttetUpr 
loitanee the whole of the ahaded portiona were coverod in Tegeiatioa eonaiiting 
mainlj of lueerne and aeveral vanetiea of paapalum, and it waa in the abode of 
tbear, under tho protection of the bank, that larvm were found In eonattant 
ataoelaiion, whilst no larva oeeaned at all in any part of the actual nee field 
The breeding in the dram alongside waa inaigmfleant in eompanson 

Locality Murrami, Tanco Area 



— X ^ 3re€^/f9^ loc^i/ties of C oMx snnuJ/rostns 
mif A/T0/fA^/es 

Tut noons 6 —Mosquito uanniNO im tbs &HSi;m on tbs OBsoKsaNKa 


In Queensland the presence of such sylvan moaqnitoea as 
annuUioi9trt$ and Anopheles annuhpesy thriving among varioua species 
of NtieUa m Che field as we have seen, rules out the possibility of the 
Cbaracee being of any practical utility 

Graphs 1, 7, and 8, illustrating the rdationship of the tamparatdre 
of the water and pH m pools covered with GharophyteSv fieem to 
^ $i8Beat that the plant has leas to do with the pH than one nui^t be led 
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to roppooe The graphs illnstrate results obtained m pools in which 
two aylvan mosquitoes bred, and m which — 

(1) Different results are obtained m the same pool during the 
same periods of the day — on two different occasions a fort- 
night in between — the fauns and flora of the pool remaining 
relatively constant throughout (Oraph 1) , 

(2) N. crutaia was alone in evidence (Oraph 7) , 

(3) Ntiella cr%stQ4a and N phauloteleg completely covered the 
floor of the pool, which was situated in the shade during the 
afternoon (Oraph 8) 

It IB worthy of note that in all those instances investigated the pH 
remained fairly consistent throughout A (smsiderablc numWr ot lead 
too numerous to publish but which show the same typical drop in 
pH with decrease of temperature, were taken Not once did these 
particular waters record a higher pH than 8 4 This is important in 
view of the results obtained by Matheson & Hinman*® with Chora 
fragih^, who state that the water daily rose to a pH value of 9 0 Now 



lllattrstwg the relatlonihlp between temperature and pH in pool, the floor of 
wlueh waa eompKetely covered idth JVtfe'Ca erutata Anaphfilgt amntOi^ and CMaw 
ctaaWwoftHt oeenmd here in coBtlderable numbers The drop in tonyor&ture anfl 
pH coanneaeed when the pool became enveloped in shade. 

ind XoWinber, 1SS8, |Sqoggera Creek (Smile radios), Brisbaae Area 
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ID our expel lence a pH of 9 0 ih exceptional!/ rare both indoois and 
out, in normoi waters, at any time or place When occasionally an 
unusnal pH w found, the cause of it can usually be referred to some 
known factor such as the close proximity of a pool to highly alkaline 
soil, when artiflciully pioduced the reason of it w not tar to seek 


Thi^ difference of high pH values in different countries is a puzzling 
one Why Chora frtig^UH m CJneensland should yield a lower pH at the 
luaximuTn point of the day than the same plant does in Ithaca (USA) 
18 not apparent unless one believes that highei latitudes and othei 
olimatie conditions exercise a distinct influence on pH 



Tfme of Da y 

Orai*h No H— UYDROc^^I Ion CoNcrNTaviioN iNom-NObM or Tkmpzratuhe 
TLo T>er»wtenee with which tlic pH icmaiuH on the acid aide of noutrahty 
irre^potti\o of tempi rntnre ib evidence of the proaence of iiiotboi factor pullioi; 
m the oppoaite dtroetion It la suggeaUd thit tho Inige numbera of non baeteria 
gTowuig m tbu water may have aomotlnng to do with it 

The peak i>onoil la reached at 1 1 j pm, eomparaUvely oarly in the day, 
iccounted for liy the fact that aftfi that ponod the waterhole waa completely 
enveloped in abide 

Nvttlla onsiata at one end and NiteHa phau otrfes it the other completely 
cohered the floor of tins wnterhole VuUx anwUxrostru and inopMes annviipes 
were preteat in exceptionally large nombera in apite of the fact that the whole 
«iiirface Mg covered with a deposit of an iron Halt CiUea annutxrosfns laid egg rafts 
os tkjlg<*£uin and the so ealM deterrent qualities of such a scum must therefore 
nseeaearily be called in question 
Brisbane area 
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Before we oan hope to apply eoaditiona in U S A to Qaeenaland, 
would it not bo neceesary to have aoino definite undrratanding with 
regard to atandarda needing climatic adjuatments* So, for inatance, 
the mean annual range in Ithaea (US A } le 101° F , Brisbane, on the 
other hand, only has a departure fioin the mean tempeiatnre of a range 
of about 10° on either side of the mean We in Queensland do not get 
such extremes as are applicable to USA and Canada, hence the mean 
annual range is somewhere m the legiou of about 20° F 

If, therefoie, the pH follows tempeiature, as is appaiently the case 
judging by the evideiue herein pioduced, then this question wiU prove 
oi gi eater moment in our conceptions ot the relativity of pH values, 
and considerable climatic adjustments will be necessary betoie the data 
obtained oan lie interpieted at then true \aliie 

When the time arrives for this aspect of the question to be taken 
into consideration, it may also he tonnd necessary to consider the effects 
of ''Olui ladiation upon out natural i^ateis and on pll in particulai 
The results might astonish us There is also another factor to be taken 
into consideration in dealing with nntuial lontrol, and that is the 
limitations of the species itself and the vaiious influences which 
contribute to such liinitatioiis 

In the absciicc of laival distiuctois, the physical environment 
assumes important proportions, but, although we know so little about 
the physico-chemical factors, then significance ui natural control must 
be stressed But over and above all these is the “defleuncy of ability'’ 
of the mosquito to luatuie under ceitaiii existing environmental factors, 
and the grcatci imiiortanco of extending oiu knowledge in the field, 
rather than in the laboraton, is stressed 


SUMMARY AND CONCLUSIONS 

1 It IS established that moaquitoea in choosing any partuular 
breeding-plaee do so foi very definite reasons and not in a haphazard 
way, and if their love of such places as have a distinct “hay infusion’’ 
atti action oan be taken aenouslj, then it would appear as if the food 
factor were really the mam determining one 

2 Mosquitoes tend to breed undei ideal conditions m waters best 
suited to their particulai requirements, buitahle food being the primary 
influence m selection Subsequent alteration of the waters due to 
decomposition or other causes does not necessarily affect the choice of 
breeding-places, for eggs are frequently laid on waters which ultimately 
prove to be death-traps 

3 The economic impoitance oi AnophsUs annuUpes is still in the 
balance, and it is highly desirable that its real influenoe upon the 
incidence of malaria m Australia be determined, the ideal drain-ditches 
of the Murrumbidgee Irrigation Aiea bemg particularly productive of 
larger numbers of this mosquito, the control of which is in itself only a 
Bimple raatljjei^ 
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4. DecompooitHm prodaote Sn the water ate of ywt importiMe in 
determlnmg the duration of the developmental ata^ of the Urvto and 
the power of the larv» to aarvive in the presence of toxacrtf. It wtndd 
aeem that the presence of albuminoid ammonia insures a plentiful food 
supply of sorts, and renders the water partieularly attractive to OiUex 
fatigam$ 

5 That larvie can exist for an abnormd tune without atmosphene 
oxygen » shown experimentally , since larvm cannot exist for any length 
of tune without oxygen, it is surmised that they are capable of making 
use of dissolved oxygen m the water 

6 Hydrogen ion concentration \anes with the temperature, the 
uarmer the soils the highei the pH 

7 Characee exert no lethal effect upon larvie in the field* In the 
laboratory other factors are brought into play which equally influence 
waters in aquana and other vessels, affecting the food supply so that 
the addition of supplemental food for larvs mduces them to select such 
waters , such larvaa grow and mature normally 

8 The waters of the nce-flelds, though condueivo to breeding, are 
not selected at the commencement of the season As mosquitoes are 
turned out of the drain-ditches and other permanent breeding-places, 
colonisation of the nce-flelds takes place anew every year Thia 
knowledge should provide the best means towards prevention 

ArKNOWLXDQUENT — belt thanks are due to the following for their kind 
]ioai>itillt 7 daring mj stay on tho M 1 Area, bat for them many of the obserratlons 
herein recorded would have been impossible* — ^Mr and Mrs, Berry, Rice yamc Mo 
1444, Bilbul, Mr and Mrs Patterson, Bice Farm Mo lb40, Ellimo, Yenda, Mr 
^Itrold Tooth, Rue Farm No 1081, Mnirami, Y^nco, Mr snd Mrs 0 T Siiemer, 
Vann No 1458, Mnrnuni, Ysneo 
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Plat* I 



iJi(AiNA(.E ( awM*! Kiiknin<i Ouisidl Hua Paudotk (X aem J444, Bu HUL, Nh W) 
This (li MM iet(i\(K tlio (Acrflou (it the ncL hclilH iiid Homo in lougtli 

l>uriui; )uuin> of lOJP, tliiH chtdi w ih ir<«poMsibl( ioi inmiiiiLrublc niiiiiborH of 
( ittiiT /inttulnostnn^ iijil to 1 Joh«Ki of iHOfthfh^ aMHuhffrt jiv a hufdftiff 

tl IV uUat the watii m uul 4U(fi>niK \otirttal)lo mittir ]>rovi4Ua 

iiciesflai} lar\ d foo<L wIikIi iildo tonmatH of bIko* otid butt in Tbe '\^ho1o (Iruin ih 
sn^Kdftne ot 11 tlilightful "buy infuaiun/' so atti i tiM* tu Ltitain ty]>e« oi 
MOBt|uitoefi, 110(1 Tan wrhjf9it hits untfotmw tnkiii biting at Hundown on tlio Oitik 
b inka vi*is ]to«>sihlY ilso brrt duiff m this ditib 

It iH 111 (li'iuiH Muli aa these tbut the gn itoi bulk of nioH(|iiit(H.a occuniUK in 
1 *i( iKoftchla breed, tlio protntion ofTeud by tlu overgio^n bniik^ is sufticicnt 
foi all iiiostiiuto piiiiioaos 





A NewL\ CLk\ND) Dh\inauk Channel buown b\ v,a\ or Contkabt to the 

Foregoing 

Whilst the sideii of the ditch are kept free from weeds, the water Is confined 
to the centre and la in constant motion, this ehannol is not even a potentuU 
bneding pladk 

Oi ifflth Area, NSW 
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PlATt IT 



Two NeWI Y P[ VNTHI Uity Paddcm ks 

Sjiowiuif tlic rtl itKiii'ihip of thp supply chiitiiK I and nctpigc po dH Jt in lUMiiih 
111 the iH oputfe thnt bric< 1 iiig likt 1 > to n<(iii m ho >ti tiu tliunmiH hKotui 

overgrown with vcgititiuii Tlu Hupiih ch nine Is aic nt all timiH founri to l>o 
^rre of inos(|uito luna? 

Minool ArtM 



A Bill FifJD, 8 Weeks Oj» (Tho 1444 , Qetf>itii Akea) 

Where readings ot temperature and pH were taken th mghout thi lourse of oiu. 
of the Ikotteflt da} a in the }ear (1M2 28) No mosquitoes won bn e<liii^^ither 
In the Tice or in the siepago ebatincl dost b} The inaxunum terniiLraturo wnu 
leached at the peak peiiod of thi day (*) p m ) in set page wnti r at 90” F The 
leadings were always taken 2 inches bilow the mirfRce at the same spot in every 
COSO In no instance did the jiH nsc b<*}ond 8 6 
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The Koyal $cx:iety of Oueensland 


Report of the Council for 1929. 


To ihr Members of ike Royal Socxeiy of Queeinsland 

Your Council has pioasuie in submitting its Beport for the yeat 

1929 

PourtcHU oiiginul jiapc^is woio lond before the Society and 
published duiing 1hi >ear Five public* meetingB were held On 9th 
AugiiHl, Dr <' M Yougo, leadei, delnered a lecture, in which, with 
the aid of lantern slides, he dcsctibed the woik of the Hiitish Expedi- 
tion on the GuMt Hamer Reel On the .lOth September, Professor E J 
Qoddaid, BA, D Sc , delivered a leetuie entitled “Science and 
Agriculture in Java ” On 8th October, Piotessor J A Prescott, M Sc , 
gave an addrc*ss on “The OlaMiifitation of Soils On 22nd Noveinbei, 
Professoi Douglas Johnson dclivcied a leetuie entitled “Studieh in 
Shoreline Phs siography “ On 11th December, Professor H C Richaids, 
DSc, debvered a lc*(tuie, illustrated bv moving fahnn, entitled “South 
Africa Itfl Gkology and Mining ” 

The Council wishes to aeknow ledge generous subsidies amounting 
to £142 10b fioni the Queensland Government towards the csost of 
printing the Proceedings of the Society Appreciative acknowledgment 
lb also made to the Univeisity of Queensland for houHing the libiaiy 
and providing aecomnmdatiou foi meetings Dr J V Duhig veiy 
generously donated £15 toi the binding ot certain valuable periodicals 

The membership loll consists of 4 coriesponding members, 7 life 
members, and 164 ordinary nu»inb€rs During the year there were 10 
rehiguations, and 7 new members were elected Mr H Tryon was 
elected a life membei of the Society 

Theie were ten mi*etings of the Council, the attendance being as 
follows — E W Bick 8, W H Bryan 9, W D Francis 4 (granted 
leave of absence Slst October, 1929), C D Gillies 0 (resigned 3id 
October, 1929), G H Hardy 2 (elected Slst October, 1929), R W 
Hawken 4, J Henderson b, D A Herbeit 9, T G Jones 7, H A 
Longman 3, J P Lowson 6, E O Marks 3 (elected 3rd October, 1929), 
T Parnell 4, P A Peikins 9, R Veitch 6 

J P LOWSON, President 

V A PERKINS, Hon Secretary 
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Esanuiwd ud fonnd comet 

H J PBIE8TLET, Hon Auditor E W BICK, Hon 
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ABRTBACr or mOCKEDINOII 


AbBTBVCT of PliOCEIbDINOg, 31 bt Mabch, 1')30 

The Annual HeeUng of the Society wm held in the Qeology Leotore 
Theatre of the University at 8 p m on Monday, Slsi Hareh, 1930 Th» 
President, ProfessOT J P Lowson oooupied the chair and about sixty 
members and vuut<m were present An apology for absence was received 
from Miss Bsge The minutes of the previous meeting were read and 
confirmed The Annual Beport and Balance sheet were adopted 

The following officers were elected for 1030 — 

President Mr J B Henderson, FIG 

\'ioe Presidents Prof J P Lowson, M A , M D (ex offiow) and 
Dr D A Herbert 

Hon Secretory Mr F A Perkins, B So Agr 

Hon Librarian Mr W D IVancis 

Hon Treasurer Mr E W Biok 

Hon Editors Mr H A Longman, F L B , C M Z S , and Dr W H 
Bryan, M C 

Hon Auditor Prof H J Priestley, H A 

Members of Conned Dr B W Cilento, Dr T O H Jones 
Mr J A Just, MIME, Prof H C Richards D So , and 
Mr C T White, F L S 

The following were proposed for ordinary membership —Mr A J 
Stmiey, BEE, proposed bv Dr Herbert and Mr Perkins , Dr J M. 
Roe, projiosed by Mr Buhot and Mr Perkins , Mr R M Shepherd, B E , 
proposed by Mr. E J Wood and Mr Perkins Messrs D O Atherton 
and H K Leacock, M Se , were unanimously elected ordinary members 
of the ScKiety 

The President moved and Prof Richards seconded the following 
motion, which a as earned unanimously - "That a message be sent 
to Sit Douglas Maason, Capt Davis Prof Harvey Johnston, and the 
rest of their party congratulating them on their safe return, and the 
aonderfiil aork achieved ” 

Prof J P Lowson debvered bis Presidential Address, entitled 
' Recent Psychology ” On the motion of Prof Goddaid, secemded by 
Prof Scott Pletcher, a vote of thanks was aooofded the retiring President 
for his address Prof H C Richards and Mr H A Ijongman expressed 
the Society’s appreciation of the presence of His Exoellenoy the Governor. 


SUMMARY OF PBBSlDEiraiAL ADDRESS. 

The main subject of the address is the repetition of the past m the 
present in our mental life 

The repetition of the past in the present is a niuversal oharaotenstie 
■Mbentai process It is not conBned to oonsoious memory, bnt is true 
K* all otfr perceptions, thoughts, and aotions We can peroecye 
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we here leerned to peronve and analyms and expenment shdw 
that the greater part even of our external expenmoe eonea from withm, 
although it seems to us to come from without The humaa mind is 
amnewbat like a magic lantern CknisoioutaeBa is the screen on which 
our expenenoe appears But it is ht up from two sides at oskoe, from 
withm as well as from without Our expenenoe is a compound of 
pioturee thrown from withm out of the past with pictures thrown from 
without out of the present (through the senses), but the two harmonise 
so beautifully that we cannot distinguish them In nervous breakdown, 
however, still more m insanity, the inner and the outer pictures 
may clash and their opposite ongm becomes apparent 

An important step forward m recent psychology has been the 
recognition of the fact that the pncciple of unconscious repetition of 
the past m the present, which makes possible the growth of every kmd 
of knowledge and practical skill, is equally true of our emotional growth 
and development Just as bttle m the emotional sphere as in the sphere 
of knowledge and action do new ways of feeling come into being out 
of nothing and without ration to the past Our emotional life constats 
in fact very largely of the repetition in the present of emotional responses, 
the true origin of which is to be found m our past It is, for example, 
a mistake to suppose that the disadvantageous peoulionties of character 
and feeling from which so many of us suffer are always mbom 
disadvantages They are just as likely to be acquisitions made m those 
oarbeat years of our life which we have forgotten, and fixed by the 
repetition of the past which our mental constitution tends to fewoe on 
us The same u naturally true of advantageous qualitJes and feelings 
also AVbat we find in practice is that modes of emotional response 
(love, hatred, and the like) called out in the earbeat years of life, tmd to 
persist as part of the apparently fixed ohoraoter of the individual This 
18 a fact of very great social unpextanoe, since it ojpens up the poesibility 
of a form of social culture hitherto neglected Moral education baa 
usually taken the form of enforcing the acoeptance of certam ideas and 
certain forms of conduct without much regard to the nature of the 
motives which actually induce the child to accept them The result 
has often been to cripple rather than further emotional growth We 
now recognise that a child’s emotional and mond mhentanoe cannot be 
expected to unfold and develop qprmaUy in unsuitable conditions aqy 
more than a plant will develop normrily in the absence of sunhght, otr, 
and smtable soil 

Passing now to psychoanalysis -The praotioe of psyohoaoalyini 
introduced by Professor Freud, of Vienna, has thrown the foots just 
mentioned atout our emotional life into sharp relief , but p^ohoanaljsiB 
has also made special contnbutions of its own which reuiforoe the 
importance of time faots Fifty years ago another Viemme physioiaii, 
Josef Brener, made the discovery that oonaoiouBnew does not naoeesanly 
aoocunpany our nmital prooesses Under certain omnimstanoes partloalar 
ezperlenees lost to oonsounis memory may nevertheless persist 
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unooiiBoiouMly and exert a powerful and irrational inflaenoe over 
vubaequent emotional life Shell-ehook during the war fumiehed 
many illuBtrations of this Thua the idea of unooneoioua mental prooees 
under reprcflmon came into being, one oharaoter of such process being the 
compulsive repetition of past emotion, not in harmony with, but in 
defiance of, reason and the present 

It was this observation of Breuer’a which, m the hands of Piofessor 
hreud, lead to the gradual development of the modern psychoanalytic 
method 'Phe value of the method itself is not senously disputed, but 
the results attained by its use have been the subject of much dispute 
It is often argued, for example, that they are exaggerated My own 
experience leads me to beheve that the acceptance of the main position 
actually hold by Freud is only a matter of time, but T must oonhne myself 
to a single ceutial teatiire of it 

Analytic investigation appears to show (m conformity with what 
1 have said above) that the first appearances of altruistic feeling in 
infancy — that is to say, the first affection felt towards a fellow creature 
clearly distinguished from the infant himself — constitutes a cardinal 
step m emotional development, since the feelings then ccdled out form 
the germ out of which all later social affections will have to develop 
Hence it is of the greatest importance that this particular step m dc\olop- 
ment should go forward normally But at the same time that this became 
apparent a further most important fact appeared also Our earliest 
affections are not only the germ of later social fooling, they oontam 
also the immature but powerful detcrminantM of later sexuahty Thin 
close association between the first appearances of sexual feebng and 
the first appearance of affection in the wider Hcnse is not very surprising, 
since it IS paralleled by other features of our development, but it m 
natmally somewhat repugnant from the adult point of view, since the 
earliest affections of an infant are naturally directed towards those who 
stand nearest to it — that is, towards the nearest members of its own 
family The situation u further complicated by the fact that most 
of the mamfestaiimiB of soxuality m infancy undergo repression (m. 
the teohmeal sense) at the commenoement of childhood proper Apart 
from analysis they remain excluded from oonsoious memory Neverthetess, 
the influence which they may exert on the sexual life of the individual 
at adolescence and subsequently is sometimes of the last unportanoe 
Many sexual abnormabties find here tbeir explanation, m the oompulsive 
and irrational farce exerted by infantile repressed expenenoe On both 
these counts then — social and sexual — we hold that infantile expenenoe 
18 the most powerful and important determinant of adult hfe and 
character 
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Abstrvct op PRocEii.DivaH, 28tij April, 1930 

The Ordinary Monthly Meeting was held in the Oeology Lecture 
Theatre of the University on Monday, 28th April, at 8 pm Dr 
Herbert in the chair, and about twenty-five membera present 
Apologies for absence were leceived Irom Messrs lieiideiiou and 
Lewcock The minutes of the previous meeting were read and 
confirmed The following were proposed for ordinal v membership — 
Messrs E A 0 'Connor, M 8o , and M White, M Sc , proposed b> Dr 
Jones and Mr Perkins, Dr W H Steel, proposed by Mr Pei kins and 
Prof Lowson Misses F E Scott and E M Femcks were proposed 
for RBSOCiate membership by Messrs Perkins and Cayzer Messrs 
A J Stoney, BEE, and B M Shepherd and Dp J II Roe wtie 
uudniiuously elected oidinary members ot the Society 

Ml H A Longman exhibited two soiuiwhdt abiaded otoliths ol a 
freshwater catfish, Tandanui sp , which had been found iii alluvium at 
Lake’s Creek, Rockhampton, by Mr F Jardine, who had sent them 
to the Queensland Museum Gcuiern^ idimtifieation w'as established by 
direct comparison uith otoliths oi “ear-stones" taken tiom lecentlj 
captuied cathshes 

]>r E O Matks exhibited the auteiior halt ot a stout axt, found 
neap the junction of Ewen Creek and Stanley River, near Peacliester 
The cutting edge had been fashioned entirely bv chipping This exhibit 
uas (onimented on by Mi Longman 

Dr W H Bryan read extracts from a paper by E (’ Tommerup, 
B Be , A AC, entitled “A Geological Recouiiaissauce of the Linville- 
Nanango District " 

Thib papti dealb with tin geology of a large atea situated between 
Linville anil Nanango, Queensland, the infonnation beiug gathered 
during numerous journeys made by the wiiter while engaged in 
making traverses of the distiict as an otfacei ot the Qiieeuslaiid Foiest 
Service 

The wntei has attempted to correlate and clasaifj the vaiioua 
rock formations of the district, but does not regard the elassification 
as either complete or final 

The okleat rocks m the aiea nic representatives of the Brisbane 
Schists which occur between Yarraman and Wondai Next iii 
succesaion (between Yarraman and Bak) there are several outeropa of 
slates which probably belong to the Oympie Senes Whether these 
Mere deposited m ntu or were faulted into their present positionh is 
hot clear 

These were followed by the Andesitic Stage of the Bak Senes, 
which 18 typically developed near Marbletop, east of Nanango The 
MHiter waa able to follow the massive andesites and ande^tu 
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agglomerates of thu stage from Qoomen to the head of the Brubano 
Biver and beyond Mount Stanley at least as far as the junction of 
Avooa Greek with the Brisbane River 

The overlying Shale Stage of the Bsk Senes was examined by the 
writer at a number of different localities within the area desenbed, 
among them being Upper Yarraman Creek, where a small seam of ooal 
IS inoluded in the eection Many of the eougloinerates associated with 
the shales contain numerous pebbles of milky quarts, jaspers, and other 
lepresentatives of the Brisbane Schists, togethei with others, derived 
apparently frwn the Oympic Slates 

The Igneous rocks of the area fall naturally into thiee groups — 
VIZ {a) Granodiontes, (b) Porphyntes, (c) Basalts The grano- 
diontes are younger than the Oympie Series, which they mtrude, but 
are older than the overlying Esk Senes The age of the porphynte 
mtrusiona is not clear They are apparently closely associated with 
the granodiontes, although they are probably somewhat older On 
the other hand, they may possibly prove to be related to the Andeutic 
Stage, which is restncted to the eastern part of the area The basalts 
outerop along the Cooyar Range and elsewhere, and overlie the Shale 
Stage of the Esk Senes 

The paper is illustrated by a sketch-section from Tarong to 
Taiomeo, and by geological and contour sketch maps 

Miss Dorothy Hill, M So , read a paper entitled *‘The Development 
of the Esk Scries between Esk and Lonville, with Reference to the 
Possible Occurrence of Workable Coal 

In the Bnabane Valley, between Esk and Linville, a senes of 
Triassie rooks is trough faulted along the north-westerly grain of the 
country into the Palwozoic (ineludmg Pormo-Carbomferous) forma- 
tions These Tnassic rocks, the Esk Senes, are freshwater baain 
deposits laid down by rapidly changing currents, with intensive 
contemporaneous volcanic activity The Lower Esk Series is typified 
by very intense andesitic activity, with the formation of a great 
thickness of peculiar andesitic boulder beds, with sedimentary 
deposits being formed duiing peiiods of temporary cessation of 
voleamc activity The stnctly conformable Upper Esk ^nes, however, 
IS typified by a thick development of rapidly varjrmg se^bmentary 
deposits, with mterbedded flows and tuffs resultant from intermittent 
tr^ytic activity Above the Upper Bsk Senes tho Bundanba 
suidstones, now all eroded away except from the southern part of the 
area west of Esk, were deposited without angular unconformity 

In addition to the trough faulting, the Bsk Senes has been 
strongly affected by sharp north-westerly directed anticlinal 
fractunng, accompanied by the mtrusioa of on important senes of 
hypabyssal rocks, the Brisbane Valley Porphyntes, eloselly related in 
nuneralogi e a l type to the flews and tu A of the pertoid of sedhnentatioa 
^ The tisoe relations of the trough faulting and antielmal fracturing are 
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unknown, but they both ocourred before the extrueion of the TerUary 
rhyolite. 

The oonditioua of deposition and the type of folding of the Esk 
Senea do not promise well for the occarrenoe of a large field of 
workable coal, but some of the aynolinal aieas are worth more detailed 
mapping on the chance of the discovery of a deposit laigc enough to 
support a small colliery 

These papt^rs were discussi^d by Piot Richurds, Dra Bryan, 
Whitehou*«e, and Marks, and Messrs Denmead, Beiiuett, and Dnnstau 

A pappi, Essential OiU fiom the Queensland Flora, Pait 1, 
ilaickea hirgaia^*' by T G H Jones, D Sc , and M White, MSe, was 
laid on the table 

1,560 CCS of oil, lepn seutiiig a yield of 88 per cent , weie distilled 
from 353 lb of the leaves The constants ueorded for the oil are — 
fd| — + 16 5, N ^ 1 4742, Acetjl No =» 41 , Ester No —Nil, 

B 

Density — 0021 

Examination of the oil showed the piesdite ol da-pmene 60-60%, 
cmeol 309; , with pino-Lniveol, aromadendieiie and a aewimteipene 
alcohol m smallci quantities 

Prof H C Richards communicated a short paper, “A Recoid of 
Graptobtos from IVIonnt laa," by R A Keble 

A sample of tine, tluiily-bcddod sandstone with some of tho 
laminations completely sibcified and showinfc (taleua, and with some 
of the others more or less stained with feme oxide, was found, last 
summer on a spoil damp at Mount Isa by Mr J O’M Lyons, and was 
subsequently handed to Mr U A Keble by Mr E Broadhiiist 

Mr Keble regards the face of the specimen as showing graptolites 
preserved either as impressions or as blms light-icd m colour 

There are about fifty polypanes m all, poorly preserved, but many 
showing both proximal and distal extremities, and one or two showing 
theral details 

They all belong to the Monogiaptida*, and, although almolute 
specific detcimination is unwise, Mi Keble has no hesitation m citing 
Monograptus (f hath Barr tind Monograptm cf umlulatiuE and W 

On this evidence he regards the ago of the Mount Isa beda as beug 
Silurian, and mentions that M ct kaU\ eoeurs m shale approximatdy 
1,000 feet above the base of the Silunan in Victoria at Jaekson’s Creek 
and on the Wood’s Point Goldfield He also regards the European 
etiuivalent of the Mount lea beda as approximately zone 21 near the 
top of the Llandovery 

Especially sinoe the finding of the Cambrian tnlobitea at the 
Templeton Biver the Mount Isa beds have been regarded very 
88.— H , 
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generally as Pre-Cambnan m age On this account, and owing to the 
aBflociatiou of ore-bodies of much importance, the deterrmnation is of 
considerable interest 

In cominiinicatmg the paper Professor liichards summarised the 
evidence for the existing general idea as to the Pre Cambrian age of 
the Mount Isa beds, and especially considered the relationship between 
these steeply dipping beds and the gently undulating fine grits of 
Middle Cambrian age at the Templeton River a few miles to the west 
of Mount Isa 

The results of the tiaverses made by Messrs Shepherd and 
Bldgway, of tlie Queensland Geological Survey, and of Mr J B 
Wadley in the same region 'i^ete eonsideied, and possibh interpreta- 
tions of these in teima of a Silunau age for the steeply inclined Mount 
Isa beds were put forwaid 

Consideiablc diseusbioii took place, and general disagieement with 
th( determinutioii of the speeiiiien uk graptolitie in < haractor was 
expi eased by several meinbeis, tspenally Di P W Whitehouse, Mr 
B Dunstan, and Mr E V Saint Smith 

The flrstnamed consideiecl tiu specimen organic, but be could not 
believe it to be a graptohte, particularly a specHs of Motwgraptw 
Mohsis Dunstan and Saint-Smith legardecl the speeuneu as purc'ly 
inoiganic, and pointed out that much search had been made for 
graptolitos and other fossils at Mount Tsa, and, although material 
similar to the specimen under discussion had been seen, the struetures 
were eonsiclei ed to be purely moiganic 


Absir\cj ov Pr(k I i-dings, 26Tn Mv^, PMO 

The Oidinaiy Monthly Meeting was held in the Geology Lecture 
Tlieatro ot the Univeisitv on Monday, 26th May, at H i> in , the President, 
Ml J B Hendeison, in the I hail, and about tuentv-ti\enieiiihers present 
An apology foi absence was leciMved fioui Miss lIold'n\oith The follo1^- 
ing Msitois 1^01 e also pi ewnt — Protessoi Sii T W Edaeworth I)a\id, 
Professor E W Skeats, Di P Maishall, Dr L K Ward, Di C Fenner, 
Ml J F Bailey, and Piofessoi Summns The aunutes of the previous 
mooting weip lead and confiiraod The tolloiMng were proposed for 
oidinaiv meinbeiship — Mi F Baikei (pioposed by Messrs Watkina 
and lleidsinan) and Mi J B Wadle> (pioposed by Ur Marks and 
Ml Perixins) The following uen unanimously elected members of the 
Society — Misses E M Feriicks and F E Scott, Di W H Steel, and 
MesHiH E A OTonnorandM White 

Ml V T White exhibited a specimen of the fruit of Parmathutn 
fanrrnnn A Giay picked up on the beach at the southern end of M!oreton 
Ba> by Mr Densil Cuitis Fruits of this tiee, which is a native of the 
Solomon Islands and New* Guinea, aie sometimes picked up on the 
Queensland beai hes, but the spec-ies so tai as known has not yet succeeded 
in establishing itself heie 
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Dr E O Marks read a paper entitled '‘The PbTSiographical 
Signiflcanoe and Non-Migration of Divides ’’ 

Where, owing to comparative shortness or othei denudational 
advantage, one stream is more active than its neighbour, it will erode 
its basin more lapidly and encroach on the neighbouring basin This 
shifting of the divide, known as migration or headward erosion, is 
generally recognised os a vciy active phyaiogiaphical principle, nn<l on 
it IS based the theories of rnei -capture and rearrangement of drainage 
which figure largely m modem physiogiaphy 

In this paper it is pointed out that, accoiding to the theory, any 
oiiginally stiaight divide must be made eiooked b> the irregular action 
of this headwaid encroachment (Consequently any stiaight divide must 
liave a tectonic origin and still be in its oiigmal position 

The IMackall-D'Aguilai langes form such u stiaight divide, 
separating the gioup of numerous shoit streaitis luiinmg eastwards mto 
the sta from the headwaters of the Stanley <ind Mary livers On Mount 
Met and Black.dl tablelaiuls the divide ib at 1,500 feet ilevatioii, but ior 
10 miles between these is about 500 feet Heie the looks are soft and 
diflerential denudation obviously accounts foi the lowei elevation and 
difteieiit chfliactei of this part of the divide Although the short 
streams have couises entirely on sott sandstone country, while the 
Stanley wateis have 180 miles to go largely ov< i hard locks, ami all hough 
there is cleai evidence of the loweting ot this ])ait of the divide by 
denudation at least 1,000 feet there has lieen no migration, and this in 
a situation where it would necessniily have occuije4l had the theory 
betn eoirect 

Othei straight (hvides eonfiiru this absence of migialion in situa- 
tions whoie the theorv would itqniie it, except to such a minoi degree 
as to tendei it utterly incapable ot the results claimed tor it 

It IS necessary, theiefoie, that all that pait of physiogiaphical 
theorv depending on the imgiation must be senoubly modified if not 
entiiely disoai(bd 

Some mquii V is made to diseovei the flaw which leiidets the llieoiy 
iiiconsistenl with the obseived lesults ot these ntituie-pertoimed 
experiments 

Tins papen waa discussed by Piofc^ssor Sn Kdgewoith David, Dis 
Ward, F<nnei, Marshall, and Bryan, and Messrs Bennett and Jones 

Mr Peikins lead extiacts from a paper by B B Qiey entitled 
“( haetognatha irotn the Society Islands 

The (^haetotpiaiha discuhscd in this papei weie collected in sixteen 
hauls, irregulaily spaced over a peiiod of twelve months Ten species 
aie lepresented, belonging to two geueia, Saqiita and Piefosagtita, 
including 8 occana n sp A table illustrating the coincident oocnirence 
of the siKHJies ib included Sagitta Oceania n sp is described as new to 
science, the desciiption being supplemented by seveial text flguies The 
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fertilisation of the Chaetognatha is duonsaed, qieoial reference being 
made to observations on 8 oceanta and 8 en^a A brief aeooant is 
given of the paiautes found in tour species of Sagtita A meal taken by 
8 enflata is described in detail, the meal being a specimen of 8 frtdnci 

The following paper was laid on the table — “Essential Oils from 
the Queensland Flora, Part 2, Aqonu abnortntB,” by T G H Jones, 
D Se , and M W hite, M Sc 

Examination of the essential oil obtamed from the leaves of Agonis 
abnormu (yield 6 pei cent ) has shown that it possesses the following 
constants — 

di 5 G, 9040, n*^, 1 400d, [a]D, + 9, Ester number 7 4, Acetyl value 16, 
Acid number 1 7, and is composed of a mixture of d a pmene 30%, 
aromadendreno 60%, and a small iicroentago of soaquiterpone alcohols 
The aromadendrenc fraction is being fuithei oxam lined and at least two 
sesquiterpenes are present 


AShTRACT OF l’ROCFKDI^OS, 30tI1 JuN'E, 1930 

The Ordinal y Monthly Meeting was held in the Gralogy Lecture 
Theatre ot the TTniversity on Monday, 30th June, at 8 p m The Piesi- 
dent, Mr J B Henderson, m the chair, and about twenty members 
present The minutes of the previous meetmg weie read and oonflrmed 
Messrs F Baikcr and J B Wadley were unanimously elected membeif 
of the Society 

A papei, entitled “The Genus Oxyscelio Its Synonymy and Species, 
with the Description of One New Genus,” by Mr A P Dodd, was laid 
on the table 

Thu paper discusses the iharacters of the Siehonid genua Oxyaceho 
Kieffei, elected with O /oveatus Kieffer from Java as the genotype The 
genera Campioieleui Kiofter, J)u toielaa Kiefter, and Xtnotelfta Kieffer 
are regarded as synonyms of Oxyscelto, the reasons for making theae 
alterations being given at length Many species originally deaenbed or 
formerly placed in the genera 8ceUomcrpha Aahmead, HopMeleia 
Ashmead, Psdanteru KiefFer, and 8c<lw Latreille are transferred to 
Oxyscelto, which will now contain 32 luted species from Ceylon, the 
Philippine Islands, Java, and Aiutralia 

The chaiacters of Oxytcelw are compared with those of related 
genera A new genus, Bracalba, n erected to contain Chron%oideta 
n\grucen» Dodd and two new species, Bracalba hmtnata and B eunaata, 
all from Australia, B bamnata bemg selected aa the genotype 

Dr L S Bagster oonduoted some very interesting expmmente with 
liquid air, and showed a metaUie spectrum on the lantern screen. 
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Mr E J Wood, M So , exhibited apeciineiu of the followiiiK dieeineB 
of mgar-oaite from the collection of the Bureau of Sugar Experiment 
Stations — (1) Physiological Chlorous (deficiency), banded chlorous 
(the effect of cold moist nights) (2) Virus Two specimens showing 
^losaic (Fiji) disease, which, though not shown by the experimenter to 
be transmitted by inoculation or by insects, has X bodies which seem to 
indicate its virus nature Dwarfing is a disease which seems to be new to 
science It has not been repoiled from any othoi country, and 66 stools of 
it are known It resembles Fiji disease m its symptoms, except that the 
galls are replaced by chlorotic areas somewhat similar to Mosaic It is a 
phloem disease and is trausmiH^ible thiough sets, as has been proved by 
the writer, who is at present working on the etiology of the disease Its 
symptoms suggest a virus disease, but artificial luoculationa have not yet 
hucceeded (3) Bacterial Gumming (Boctenam vageutarum ) , Lmf 
Scald (B alhtUneans) , and Top Rot, a bacterial disease not confined to 
the vascular tissue (4) Fuugal Downy Mildew {Sclerospora aaocliart) , 
Pokkah Boeng, and Knife Cut (piesumably Fwatittm momltforme) A 
number of root diseases of fungal origin were exhibited Peg Leg is a 
butt infection of the Bnndaberg-Childers areas and clayey Maekay soils 
Sckaophyllutn (ommune is a secondary parasite of little impoitance 
(5) Phanairogamic Parasites Strtga spp , w'hidi are shoit lived, fiouriah- 
ing from December to Februaiv (6) Teratological Flaiiv Root, a lare 
abnoi mality 

Dr D A Herbert exhibited (1) Ilaustoria of Olax reiitsa, a 
phaiuerogamio parasite attacking Qohnxa sp , the hanstoria were the size 
of a pinhead, and were colleeted at Builei^, June, 1980 (2) A French 

bean seed with two embryos (3) Phragrmdtvm dtsaftorum, a rust of 
the rose on the vanety Star ot Queensland (utedospore stage) (4) A 
section of a stem of a liana, V\Us acetoaa, with exceptionally long and 
wude vessels 

On behalf of Mr E C Toramerup, BSc, specimens were exhibited 
of Hoop Pine (Araucarut Cun innyhomt) showing heat girdling, which 
he has investigated in conjunction with Mr R B ^lorwood, M Sc. 
Ihe stem and crown die, the loots lemam vigorous and often thiow 
uff coppice leaves at ground level At the ground level, however, a collar- 
like constriction is formed, and though the baik is unbroken the water 
supply IB evidently cut off and the tri'e dies Plantation trees of two 
or three years’ establishment may be affected The giidlo is often 
associated with slight swellings above and lielow the constiiction, when 
the bark is peeled away, dark necrotic imgs may be seen above and below 
the lesion Thu disease has been reported from Reserve 151 Neumgna 
in the Bunya Mountains Area, and fiom Reserve 220 Kilkivan Both 
these areas are on the ecological limit of the ram foresta and only looeive 
about 36 mches of ram per annum, with a mean summer temperature ot 
approximately 80 deg F Although Bunya Mountains area is one m 
wluoh the pmes are frequently affected by fungal growths, it is oon> 
sidered that this condition exists becanae the trees are struggling for a 
living and sre more susceptible to fungal attack than are vigorous trees^ 
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lather than that the meteorological eonditiooB of thu locality are favour- 
able to fungal incubation The plants attacked are nearly always m 
exposed situations on heavy soil Several possible factors were con- 
sidered, such as wind, damping, fungus, msect injury, frost, &c , but it 
was eventually decided that it was primarily due to the heating effect 
ot the soil when exposed directly to the sun’s rays Similai diseases are 
lecoided from U H A with other conifers 

Dr J V Duhig, on behalt of Professor Qoddard and himself, showed 
two dsh of the species Galajnai u'connott (Ogilvy) which had suffered 
from melanosis Dr Duhig showed lantein slides of sections of the skin 
of the fish The pigmentation was shown to be due to heavy deposits of 
what IB believed to be melanin about the walls of louiided or oval sub- 
epithelial ejsts, which aie lined with epithelium and aie, m realitj, 
processes budded off from the skin epithelium Another section showed 
these cysts to contain a paiasite, which Dr Goddaid stated to be the 
metacercana stage of a trematode, Vlonotchu ( * species) A section 
was shown demoustiating the ventral sucker by which the genus could 
he identihed The fish is th(> second intormediate host of tlie parasite 
and the authois propose to continue then investigations in the dnectiou 
of teethiig experiments in older to secure the adult worm To this end 
thev desire specimens ot sick fish which arc well pigmented The exhibit 
had a double interest, m that it laised the problem of melanin jiroduetion 
and the subject of tlie exhibit was an indigenous species to which little 
attention had been )>aid 

Ml V T Wlute exhibited specimens of Datura feror Linn fioiii 
Clermont, Central Queensland The species, which is supposed to be a 
native of Spam and Sicih , w as hrst collected in Queensland at Macalistei , 
'Western Dai ling Downs, iiy K W Bick about March 1916 Since 
then it has spread to othei places, but Oleimont represents the northern- 
most locality HO fni lecorded 

Professoi H C Ricliards, D Se . exhibited several beaiititul speci- 
mens collected by Mi A N Falk of the zeolite Natrolite, fiom vughs 
withm the weathered olivine basalt on the Mam Range some 2 to 3 
miles south-east of Toowoomba lie offeied remaika upon the origm of 
the mineial, its (rvslalliiie habit, and how it may be distinguished fiom 
•other /oolites 

Mr E W Bick exhibited a specimen of flowers of Spathodea 
(ampanulata, the tubp-tiee of West Africa The unopened flower-buds 
of this species contain a Lousiderable <]uantit> of water of glandular 
origin The plant is sometimes known as the foimtain-tree on account 
of the liehaviour of the buds when punctured 

Mr J E Toimg exhibited matted fibrous loots of Casuanna 
■8%bet08a, which had giown m a blanket-hke mass in the ciovioea of 
< onsolKlated sand on Stradbroke Island 
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ABSTBlCfT OF FbOCEEDIXOS, 28T[I JvUYf 1930 

The Ordinary Monthly Meeting was held m the Geology lieotuie 
Theatre of the University on Monday, 28th July, at 8 p m' The 
President, Mr J B Hendeisoii, in the chair, and about thirty xnembeis 
present Apologies were received from Ills Excellency the Govemoi, 
the Premier, the Mmistei for Agiicultuie, and Mr White The minutes 
of the previous meeting wcie lead and coiifiruied 

A paper, entitled '^Two Intel estiug Queimsland Eucatypts,’* by 
Messrs W F BlakeU and C T White, was laid on the table 

Two jnevjously undosenbed eucalypts are named Eutalypitts 
Ci(rt%9%i collected on sandstone hills at Plunkett, south-eaat oi Quocus- 
laud, lepresents a new subsciies Leptospeimie ot Benthaui a senes 
Noi males The cliiei chaiacters which necc»ssitatp the ioimation ot a new 
subseiics arc the teiniinal more or less coiMubose panicb^s, the toothed 
calyx-run, and the iianow rugose seeds The tree is a small one of 
Mallec-hke growth, with amooth silvery oi leaden-gioy baik The othoi 
species, E tenuipe^, is a stniigybark oi mahogany found lu paita ot 
Central or Southern Queensland, and previously named bj'' Maiden and 
Blakely as a variety of the widely distiibuted E aimenwdes Schauer 

Mr A P Dodd gave an addtess on ^'The Hinloguai (Wtrol of 
Piickly-peui '' The hist step was taken in 1912, when a Tiavolling 
Commission made a world tour, and on its letuin siibiuitlcd a very 
valuable report m whicli it lec'onimeiided the introduction ot ceitaiii 
insects and diseases fioiu America Since 1919 many ot these inhects 
have been eaieiull\ studied both in Atnetita and Austialia, and ten 
siiecies have h‘eii established m Queensland and New South Wales 
Of these, the most important aie Vhehnidca idbulata^ Tehanychns 
opani%(r^ Dactyloinus tooicntohUH, and VaHobJahtia (actomm, and then 
propagation and distribution has been the mam feature of the woik 
during tile last few veais C ca(torum has lieeii lemaikably successful, 
and it IS antic ipute<l that within twelve tnonths iiuthei distribution will 
l>e unnccessarv 

Mr H K Lewi^ock ga\e an *MldM*s> *)u “The Role ol Diseases iii 
the Biologieal Control of Pnekly-pear “ 

Investigations have shown that the biological contiol ot pnckly-peHi* 
in its native habitats ib not due to aiis one [icbt or gioup of pests Each 
cactus legion lias its own (ombmation of caitus enemies which serve to 
keep the taeti under control In cveiy such region the comimueuts of the 
cactOB enemy complex embrace 'vaiious speeies of insects, vaiious fungous 
and boetciial diseases and, occasionally, ccitam speeies of rodents an I 
other small animal life Those pests leaot differently to changes in then 
environment, so that the cactus enemy complex is nevei static but 
changes considerably at diffeient seasons of the >eai Jn general, the 
insect pests aie far lesa sensitive to external conditions than are the 
fungous and bacteiial diseaseb, and me, therefore, more or less m 



xvm 


ABSnUOT OF FB00XB>1NG8 


evidence throuEghoat the entire year On the other band, certain typea 
of diaeaaea are definitely aeaitional m their moidenee and may be entirely 
wanting except during limited periods when conditions ere favourable 
for their development In the pnckly-peai infested areas of Queensland, 
the successful introduction and establishment of such insect pests as 
cochineal and CactoblasUs lias resulted, witbin recent years, m an 
amazingl> rapid destruction of large tracts of dense pear However, 
It has long been evident that this destruction is not due solely to the 
depredations of the insect pests, but that very valuable Bbsistance is 
rendered by rots and other types of disease In other words, the 
destruetion of the peai pest in Queensland is being effected by a complex 
ot insect, bacterial, and fungous parasitos m a maimor btnotly analogoua 
to the way in ^\hich the Caotacecc are controlled by biologieal agencies 
m their native habitats Because ol the abundance of water m their 
tissues, succulent plants, such as piickly-pears, are paitieularly suscep- 
tible to attack iiom soft oi wet rot diseases aiising iroiu eithei fungous 
or bacterial infections llenc( , it is not surprising that by fur the most 
destiuctive ot the dis(^av*s known to attack Opuntias, either in Australia 
ot other eountiies, is a sott lot bactenosib Under fn\ourHble oonditious 
this disease spreads lapull} throughout the entire plant, causing the 
complete collapse of the trunk and limbs as well as of individual cladodcs 
Diseases of this eharactei aie of the greatest value in destroying the 
pear, sineo uuicct lu^sts, auch as CaciobUuiUaf aic^ forced to migrate from 
the rotted areas to healthy tissue, and thus hung about a lapid and 
widespread dissemination of the disease-producing oiganmm In fact, 
it IB becoming increasingly evident fiom field observations that the 
extent ot spr(*ad and, ui consequence, the ultimate value of such a 
disease, is dependent on the numbers and vitality of suitable insect 
vectora during peiiods of weather favourable foi the development ol 
the disease In addition to the soft rot baetenosis, a number of other 
diseases oecurrmg on pnekly-pears m Australia were desciibed For 
convenience in piesentation, these diseases w^ere roughly grouped 
according to the types of injuiy that they commonly induce Four such 
groups were distinguished In the order of their lelative importance 
under Australian conditions they are — (1) Fungous soft rot diseases 
such as that caused bv ASihtzophtjUiim communf, (2) dry lot diseases 
which aie probably chiefly m the natuie of physiological disorders, 
(3) anthiaenose diseases such as those caused by Uie fungi Phyllosiida 
(oncava and Olcsospofutm lunatum, and (4) the so-called ‘*sun scald’' 
diseases which may be caused bv a variety of weakly parasitic fungi 

Mr Bennett, Dr Herbert, Prof Richaids, and the President took 
part m the discussion which ensued, and the meeting terminated with a 
hearty \ote of thanks to the speakers 


Abstract op Prockfdinos HurribMBBB, 1930 

The Ordinary Monthly Meeting was held m the Geology Leeture 
Theatre of the University on Monday, Ist September, at & p m The 
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Prendent^ Mr J B Hendenon, in the chair, and about 130 memben 
and Tuitom preaent The miuutea of the previona meeting were read 
and confirmed 

Dr B Haml 3 rn Hams read a paper entitled ‘'The Character of 
Certain Breeding Places of Mosquitoes in Austraha ’’ 

Studies into the possible breeding places of mosquitoes are here 
continued, and it is sought by patient attention to factors involved 
to determine the methods underlying selection The pli Coneenti ation 
seems an elusive factor, as is shown by the way in which temperature 
of the water and the warmth of the soils tend to deteimine it in a 
large measure The warmer the soils the higher the pll That the 
food factor plays an enormous part in the at lection of breeding places 
18 still further emphabised by careful observations in the field 

Sylvan mosquitoes undoubtedly tend to neglect waters in which 
a rich proto/oal and bneteiial fauna is missmg Mortality amongst 
mosiiiutoes in water in which a high decompo^tion rate is in progiess is 
veiy noticeable, particularly lu suc'h mstuiiees where the death rate can 
be definitely traced to the toxicity of decomposition products The 
abibty of C faltgam larvte to live foi some time in water provided 
with a (onstant CO, blanket is inconipn^heiisiblo, unless it is possible 
for dissolved to take the place of atmospheric oxygen 

The efTects ot the Charaeete in the held in tjneeiisland are negligible, 
pH vanes with the temperature, but sylvan mosquitoes breed ftetly 
between the namm limits, usually in wateis on the alkaline side of 
neutrality 

Work done on the Murrumbidgee irngatiou area shows quite 
clearly that as the colonisation of the noe fields takes place every yekt, 
it should be possible to control mosquitoes efTectively by cleaiiug 
mosquitoes out of the drain ditches and other pennanent breeding 
places at present m vogue This would, at all events, tend to reduce 
to an enormous extent the incidence of mosquitoes on the Murniin- 
bidgee irngation area of New South Wales 

A vote of thanks, mo>ed by Prof Goddard, supported by Di 
S P McDonald and His Excellency the Governor, was carried by 
acclamation. 


Abbtrict op Protexdinon 20111 8aPTi.iiiHCR. 1930 
Tlie Ordinary Monthly Meeting was held in the Gimlogy Lecture 
Theatre of the University on Monday, 29th September, at 8 p m Tho 
President, Mr J B Henderson, in the chair, and about 40 memben 
jnraaent The minutes of the previous meeting were' read and 

confirmed.* 
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Dr L H Bagflter gave a very interestmg address on ^*The Sugar 
Industry " The address was acoompatiied by several exhibits, and 
illustrated by lantern slides 

A vote of thanks, moved by Pi of Muiia>, supported by Messrs 
Watkins and Bennett, aii<l the President, was c allied by acclamation 


Abmr\(t or Pkocj hoiNGs, 27 ih Dctobir 1910 

The OrdiiiBiy Monthh I^Ieeting was hold m tlie Geology Lectuie 
TluMitie ot the Uiuveisity on Monda>, 27th October, at 8 pm The 
Prondent, Mi J B IlendeiBon, in the chan, and about 100 members 
and Msitora picseut Apologies were leceived fioin the Ptemier, 
Hon A E Mooie, Hon N F Maegroarty, Hon II E Sirer, and Mr 
C/ollins, M L A Tlio minutes of the previous mer ting wore read and 
cojihnned Mr W M L'Estiango was pioposed hv Di E 0 Maiks 
lUid Mr F Bennett toi orduiary membership 

Mr 0 A Jones exhibited (a) a stone axe whnh was found in tin 
wash about 15 feet deep at China Camp, near Cooktown, (b) a quait/ 
eivstal with exceptionally large grains of Cassiteiite included, from 
the same locality 

Ptofeasor U C Richards delivered a very interesting address on 
‘ The Development of a Mining Tndustiy by Modem Scientific 
Methods 

A vote of timnks moved by Mi L'Estiange, seconded by Mi 
Longnian, and suiipoited by l)i Roheitsou, Messib Bennett, Uipps, 
Hall, and the Pitsiduit i^as earned by actlamotion 


ABhTRVtr OF Pbck lboingb, 24Tfr November, 1920 

The Ordinaiy Monthly Meeting uas h^-ld In the Geology Lectuie 
Theatre of the Univeiaity ou Monday, 24th November, 19TO The 
Piesident, Mr J B Henderson, m the chair, and about fifty membeis 
and visitors present The minutes of the previoua meeting were read 
and confirmed Jlebsib W M Kylo, M A and W A McDougall were 
proposed for ordinary membership by Mr Perkins and Di Herbert 
Ml W M L ’Estrange Mas unanimously elected an ordinary raembei 
of the Society The busineas for the evening was a disoussion on ' ‘ The 
Distiibution and Clabsiflcation ot Queensland Soils ” 
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Mt U J limes dealt biietiy with the deacnptions of aoil in 
eommon use, aud ahoi^ed that none of them by itself was capable of 
describing fully any type of hoil However, aufficient agiicultnral 
expenence had acoumiilated iii the State to wairant the attachmcut of 
considerable luipoitauce to eoiuinon descriptive teims He then out 
lined the method oi piohle desoiiption and tho generalmtious proposed 
by the Russian and American mvestigatorfl Attention was draw'U 
to the soil map of Australia recently published by Professor Piescott 
wherein types in Queensland were coinpaied to those established m 
Russia Purthoi field m^ostlgatlon supplemented by laboratory detei- 
minations ot ^Single value"' soil eharacteristus had suggested that 
greater weight should be placed on the geo-ehenustry of the puient 
material, vegetation, topogiaphy, and dtainage than was apparent in 
Russian views He suggested that these could be harmonised by con- 
sidering tlie pioiess of lock weathering m simple teims of mass aetion 
bv considering the process simply as an hydiolysis The lock-mash 
eould be looked on as a mixtuie of substances, part ot which (A) were 
lelatively easily decomposed, and pait (X) un decomposable, or 
decomposable with difficulty This mixture reacting with water would 
eventuallv form the hydioxides of the alkalies and alkaline earths, silica, 
and oxides of alumina and iron The reaction proceeded thiough seveial 
stages producing the common soil materials As an equation it could be 
written — 

lmSiO,Al,OaFo,0,] + X + n K,0^ [( levl + X + mOH ^CAI.O.eU + X 

Mf)luble 

If at any one stage tlu icactiou in the diiection of the light hand side 
prm'eediHl ao alowly that apparent e<iuilibriiun waa reached, a definite 
soil type could lie discerned The stage reached would depend Imth 
on the active masses of the leactants and ot the products ot the reaction 
The uttive mass of A conesponded with the basicity and slight solu- 
bility ot the lock, that of tho watei with tho soil watoi and was tlius 
deterniined b> olimate, topography, and texture of soil The piuduots 
of reaction of most importance weio the alkali and alkalme earth 
hydioxides which became converted into caihonates, hnt were capable 
of yielding lona of the alkali and alkaline earth metals Then leraoval 
was effected by drainage, and was thus dependent on precipitation, 
topography, vegetation, and soil texture Hence, if rock type and 
topography in any area weie average, climate and vegetation would 
dominate the formation of soil type The further action of water was 
seen in the downward translocation of the clay minerals, which might 
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proceed dower than, as fast ai, oi faster than diemieal decomposition 
according to the texture of the soil and ita water relationahipa Thu 
generalisation appears sufficient to explain the frequent ocourrenoe of 
intrazonal soils in Queensland As an example the black earth 
(tchernosem) of Qoeendand was taken It developed on the Gretaeeona 
plains as a grey-brown earth, the strip of desert sandstone broke the 
continuity of the zone eastwards In the Peak Downs dutnet the true 
black earth develoi>ed on the nioie basic rocks Here bngalow and belar 
thnkets began to invade the grassland The blatk earth then still 
letained its cbaractonstic layei ot ealcium carbonate though becoming 
lighter in colour With the advent ot lam forests, howevei, the ealcium 
carlionate di'^appeared Highly basic locka became deep red loams, leas 
basic locks broyii loams with icd-elay aubaoila Moie aeidic rocks gave 
yellow earths <iud an open forest vegetation Attention was drawn to 
Keen’s demonstration that the maximum effective capillary rue of soil 
water was about 3 feet It was pointed out that the ealcium carbonate 
layei in the black eaith oicuried at a depth of about 3 feet, and hence 
would serve to maintain tlie upper soil layer in equilibrium with calcium 
ions If this layer became deepei or were removed through any cause, 
furthei deoumpoBitioii ot the piimarv (lay became possible In the 
caM* of the deep red loams thin was more rapid than peptisation and 
downward translocation Values foi oven-dry moisture and ignition 
loss suggest a change from the montmonllonite gioup of minerals to 
those oi the kaohnite gioup with lilHTation of stnquioxides 

Dr W H Bryan dealt with the several factois which influenced 
the pioduction oi soil types With reference to the climatic factot, he 
Iiointcd out that the obvious parallelism of the soil zones of Buasia sntb 
pronounced climatic beltn was explained by the fact that tempeiature 
and rainfall both varied with the latitude, the result being a seiies of 
regulai rones In the United Htates of America the major noil-belta 
made no such regular pattern, and it had been aiigge^ed that this lack 
of regularity was due to the tact that, while the temperatuie varied 
from north to south, the lainfall varied fiom east to west Some 
authors had expressed the opinion that this lack of parallelism in the 
two climatic factois should lead to a chetkered arrangement of the 
principal soil types, but such a pattern was not shown by the soil map. 
Several attempts had been made to reconcile the distribution of soils in 
the USA with the principle of cbmatie control by the use of composite* 
factors based on the temperature-rainfaU ratio, but these were unsatab- 
factoxy for several reasons A study of the Amencmi soil map suggested 
a simple explanation of the nature of the obmatic control which in 
apite of Its simplicity seems to have been overlooked It appeared that 
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wU(;n the annual rainfall ezceeda a certain amount (approximately 
25 inches), tempeiaturei becomes the conirolling factor, and that where 
the precipitation falls below this value temperatme is relatively unim- 
portant and rainfall is the decisive factor This generalisation was 
evpressed diagianunatically as follows — 

Dxaf/ram to shoto the relationship between some sotl types and the two 

chmatic factors 


RAINFALL 
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Podsols 


Brown Earths 


Ydlow Earths 


Bed Earths 


Latentes 


Heavy line represents 36 Inches ratntalt 


If this arrangement docs in tiuth represent an important principle 
of the relationship of climate to soil type, then it should also be 
applicable in areas other than U 8 A — e g Russia The climatic range 
of Russia would occup> a diagonal strip across the diagram, and 
would provide the correct sequence of soil typos An ariangement 
somewhat similar to that of the USA might be predicted for the ‘soils 
of Eastern Australia, but the pedalferic soils would bo confined to a 
narrower strip Referring to Professor Prescott's soil map of Australia, 
Dr Bryan suggested that many ot the soils of Queensland tentatively 
shown as Podsols were inoie piobably the equivalents of the Yellow 
Earths of the USA 


Professor J K Murray dealt with soils from the pomt of view of 
agncnltural experiments 

Dr D A Herbert pointed out the inipoitance of a study of soils 
-With regard to plant ecology 

Professor H G Richards lecommended for the consideration of 
the Council of the Society that a oommittee be formed to collect data 
and to prepare an account of the soils of Queensland for snbmisstoii 
to the Thirii International Congren of Soil Science 
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